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Sections  640.400  to  540.435  shail  be  known  ant!  may  be  cited  a$  tbe  "Missouri  ^t^ 
Resources  Law,"  in  recognition  of  the  significance  oi  the  conservation,  development  and 
appropriate  use  of  water  resources  of  Missouri.  The  law,  in  its  entirety,  is  located  in  Appen- 
dix 1. 
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te  titlis  first  year  of  the  new  millennium, 
tie  cle^artment  presents  the  2Q&i  Annual 
Bipm^^mt'^^W^mj^  Watei^  Kesources  law, 
as  fe^uifed  in  Section  640.426,  RSMo.  Hiis 
teport  provides  an  overview  of  the  activi- 
ties that  tlie  Missouri  Department  of  Natural 
Resources  performed  to  meet  the  objectives 
of  tbe  kw  in  the  20Q0  calendar  ^sS^v 

The  f^>ort  focuses  upon  the  acco«Br 
plishments  of  individual  programs  and  re- 
lates program  activities  to  those  sections  of 


tile  law  that  are  addressed.  The  report  fol- 
lows the  same  organizational  structure  as 
<^  Mwi  BegMAg  mS^  ^^imm  ^^^M^  and 
Quantity.  Each  section  begins  with  text  from 
the  law,  followed  by  a  brief  discussion  of 
how  the  department  satisfied  the  require- 
ments 0f  ttte  law.  Through  an  accumxala- 
-^^'^iiiEbrmaticm  from  different  pCG^rajn^ 
throughout  the  department,  each  section 
emphasizes  the  progress  that  has  been  made 
in  implementing  the  Water  Resources  Law. 


ff    .  .    .  = 

JYPES  OF  WATER  SYSimtfS 

Ptihlic  Water  System  -  Provides  water  to  at  least  25 
people  at  lemt  60  days  a  year  or  has  at  least  15  service 
connectiom.  Public  water  systems  can  be  publicly 
oumed  or prmately  (nvried.  There  are  two  typm  of  public 
water  systems,  ammunity  and  ndn-^ommunity. 

Commmiity  Water  System  -  Has  ai  kmt  15  service 
connections  used  fry  year-around  residents  or  regularly 
?}^Mriiesmh(M  25  residents  year^mmd. 

Non-Community  Water  System  -  Serves  an  aim-age  of 


|^6'i%#&i'-is!lie  <tepaftnseiit  shadl 
ifeosttre  that  tibe<«|^it>^  and  quantity  of  the 
water  resource*^  of  the  slate  jre  maintained 
at  the  highest  level  practicable  to  support 
pi^ent  and  future  beneiidiEil  uses,  Hie  de- 
partment shall  IP^tor  and  pto- 
tect  the  available  water  ieic3S»ie5  in  order  to 
maintain  water  quality,  protect  the  public 
health,  safety  and  general  economic  welfare. 

The  Department  of  Natural  Resources 
liase^^lepartment)  regulates  more  than  2,700 
public  water  systems  in  Missouri  Vo  ensure 
the  safe  quality  and  adequate  quantity  of 
drinking  water  provided  throughout  the  state. 
More  than  90%  of  Missouri's  population  is 
served  by  public  water  systems, 

A  public  wm*er^|iSl^aa:^|fJ0vides  waS# 
through  pipes  or  other  cc^e^iillCted  convey- 
ances, for  human  consumptl6n,  to  at  least 
15  service  connections  or  serves  an  average 
•^at  least  ^fi^bple  for  at  least  S^i^jsiea^' 
year,  Theie  are  three  types  of  public  water 
systems:  Community  (such  as  towns,  subdi- 
visions, or  mobile  home  parks),  nontransient 
nonconuniinity  (such  as  schools  or  factories), 
i^rlii^^^A^e^-nmcommuiuty  systems  (such 
as  rest  stops  or  parks).  The  requirements 
for  Gcmstruction,  operatioo,  and  water  quai- 


^  moriitbring  vary  among  systefaS, 
on  their  type,  size,  and  source  of  water. 
Regulatit^n  is  carried  out  under  the  authority 
of  sections  640.100  through  640.140,  RSMo. 

Since  drinking  w^^  be  a  prtadpal 
^^^^W^  tmns^nlssffM'gi  commtmicable 
diseases,  these  systems  must  l^e  routii^y 
inspected  and  samples  from  each  system 
must  be  frequently  analyzed.  The  depart- 
ment, in  cooperation  with  the  Department 
ri^pgal^  liEli^iE^  monitoi^  drinking  water 
quality.  The  results  provide  early  detection 
of  potential  health  problems.  Without  this 
protection,  die  incidence  of  waterbome  ill- 
I  iiesses  in  the  state  could  increase.  The  "Moni- 
toring Water  Quality"  section  of  this  r^Kitt 
contains  additional  information  about  die 
departm^nf^:,  drinking  water  monitoring  ef- 
forts. 

^  :^^^tibri  £^Q^I|^3E!ng,  the  depart- 
•itaEatfefl^^^'S'ed  to  pro- 

tect water  quality.  The  State  of  Missouri  and 
the  U.S.  Depaitment  of  Agriculture  signed 
an  agreement  on  September  1>,  2000,  that 
14  fledi^i^sCate  partoership  to  re- 
duce contantination  of  pub  i  i  c  drinking  \v  a  - 
ter  reservoirs,  Tlie  Consen  ation  Kcser\  t;-  I'.n- 
hancement  Program  (CREP)  compen.sates 
^rmers  for  voluntarily  removing  cropland 
This  reduces  pesticfdes 
excess  nutrients  and  sediment  flowing  into 
drinkiqg  water  reseEVQUS.  The45pW®*^^^ 


public  Drinking  Water  Program  (PDWP)  and 
$00  add  Warn  Conservatioa  Ptograin  are 

joindy  implementing  the  pixigram  with  the 

L\S  I^epartmt'nt  of  Agriculture.  Etglity  p*^T' 
ctim  ot  the  funding  tu  compensate  the  farm- 

percent  wiU  oxnefiPQmftaieaiidloGdfiid^ 

An  atldititmal  stale  inccntixc  p3\'nicnl  to 
laruicts  is  plaiini'tl  Iroiii  tlic  Kutal  Water  aiul 
Sewer  Grant  fund.  Once  in  place,  these 
agreeiiiei}t$  will  protect  drinking  water 
sotKces  auid  pmvide  wttdlife  hai]ltaAfor  fif-^ 

Tiic  tlcpanmcni  alsootTtr;.  lo\\  -iniL>iv^i 
loans  to  eligible  public  water  systems.  Must 
vS  tbe  fttndiag  for  the  loan  prot^m  comes 
from  the  U.S.  Environmental  Protection 
Agency  (EPA),  with  a  2()"  '  inaU  h  from  slak* 
funds  required,  live  loan  pnignim  pn  n  itle.s 
a  ntechanism  fur  the  deparunent  lo  assist 
public  i^stcaoos  in  meetS:^  i6«ter  qtiaXicy 

Since  the  program  began  in  1997,  the 
department  lias  loaned  over  $66  million  to 
14  w^ser  systems.  In  200:1,  the  depanmem 
Wit  €lfeff>0m'  $155  inlDiDa  in  lqaa»  to  47 
waier  systems, 

Thedepannienl  n  iiiliiiues  lo  de  acti^flv 
involved  in  assisting  public  water  systems  lu 

provide  aia  giti^  ic^x»ttotb^ 
on  thequaiivyc^iltdrilrinkingwgb^. 
Tlie  PDWP  provicltxJ  over  1  ^00  water 
systems  Willi  nearly  complete  "skel- 
eion  Consumo'  ConTidence  Reports 
(OCR)  so  dief  GOiddiiieetlfsl$«eq(i^ 
ment  with  a  minimum  of  ethtt  Thest 
reports  included  data  from  the 
deparmient's  enviR>nmenlal  labora- 
tory  and  the  Departmem  of  Health 

sample  results,  violation  information 
from  PDWT  files  and  standard  Ian 
guage  required  in  each  CCR.  Many 
mM  systems  yffme  i^to  uoe  Ctiese 
$epcm  m  tfajsk  offidal  CCR  wiHuoUi  miHissourt  JJtoen  mt  mOer. 


any  modtlkations.  For  those  who  warwed 
to  customize  the  lepoft,  the  madie 

the  report  a%-3ilable  as  an  dectHSilii:  SSe  for 
use  in  anv  word  jiroces-^fc^r 

There  is  generally  plenty  of  good  quai- 
ilywaierinefisBQOn.  By^ta^ekigestscNixoe 
of  water  for  A&souiiias  is  the  Missouri  and 
Mississippi  Ri\er  systetns  The  abundant 
supply  of  wain  iti  these  rivers,  and  their 
proximity  to  the  state's  major  population 
msSsss  ^ma  popular  m  a  ^ler 

souiee. 

Croiindu  alcr  is  I  he  next  most  used 
SI  Hirt-  L-  i(H  til  inking  water  l<jr  Missouri's  com- 
munity supplies.  This  is  especially  true  |q 
southefA  Missouri  whece  gi»Oil  ^aiity 
groundwato'  is  easy  to  obtain  and  requires 
very  little  tR*aaneai.Bobeusedi@adtinkiqg 
water  source. 

Baw  water  sources  vary  in  qualicy  and 
tfmtS^  %om  €K[»s  aiesi  eff  liie  state  to  an- 
other, lb  produce  finished  water  cf  satis- 
factory quality  and  quantity  on  a  con-sistenl 
basis,  treatment  plants  must  be  designed 
specifically  for  the  raw  water  sources,  De^ 
patifiaent  staff  review  e^toe^^ptosaod 
reports  for  the  constniciton  Of  renovation  of 
public  tirinking  wat<  r  s\  stems  to  en.su re  that 
essential  sanitary  standards  inct.  (^on- 
SB^«S&mpeii^w^iasa^  appropriate. 
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DepaMtieMt:  ii&ff  membeiS  assure  thai  ail 
{XiUk:  waiter  systems  are  pnoj>eily  tqieraied 
and  maintained  and  it»t  they  opetate  under 

.1  -Mate  pennit  tti  divpcnse  water.  The  public 
water  byAtenis  inu^i  be  opiated  in  cumpU- 


DEUNEATIING  SOlTK<:i:  WATER  AREAS 
OF  WATER  WELLS 

Groundwater  is  constandy  4^1^' 
mtn'f.  The  direction  of  flow  is  from  soutx  {• 
ale.ts  (Ur  recharge  areas)  to  dischiiri;^-  nn-as 
At  source  areas,  groundwater  is  repieiuslicd 
f)^^  I^edf^ticvi  that  percolates  downward 
through  unsaturated  overbuiden  on  its  ver- 
tical descent  to  the  water  t:il>!f.  which  con- 
stitutes tlie  top  of  the  groundw  ater  system. 
Within  the  system,  groundwater  flows  along 
ii^siiauliib  ^adteric  flinii^  Utaacoanecied 
pores  and  fractures  in  rtx  k  materials.  TTie 
pathw-aysand  panern>  nt  flow  m:n  he  simple 
or  complex.  Eventually,  old  groundwater 
leaves  the  system  at  dischaige  areas,  which 
iodiide  paennld  slRidQis,.49|M&n^^aiM^ 
ter  w  ells  The  amount  of  time  required  for 
gr()un(.i\\  ater  to  travel  from  source  areas  to 
di&cliaige  ureas  can  vary  from  days  lo  mil- 
Iqnoia,  depending  on  distance  ctitv«lied, 
^steepness  of  hydraulic  gradient,  and  die  na- 
lurt-  of  geologic  mulerials.  To  summarize, 
groundwater  systems,  in  .iclcliiion  to  Ix-ing 
dynamic  systems,  aie  niu.sl  dcimiteiy  open 
s^siesns.  New  water  continuaUy  enters,  ex- 
latiQe  waser  continually  Qmm^t^Sbaa^  and  old 
'Water  continually  exits. 

Because  of  their  openness,  groundwa- 
ter systems  are,  to  vary  ing  degrees,  suscep- 

to  cciniainination  a  vatie^of dieniih 
cal  and  bk^Ogkal  substances.  Coniaminanis, 
when  they  are  present  in  source  areas,  may 
ml^ate  downwarU  on  liieir  own  accorti  uv 
Olimviim^ieFi^ix^  by  infittrating  sur- 
face wafeei^  to  the  grouadwattr  system. 


Having  entered  the  system,  contaminamg 
lUay  travel  akmg  with  groundwater  to  dis- 
charge ai«is.  When  the  point  of  dischugs 
happens  to  be  a  water  well,  the  CQRSe- 
queiK^  can  be  dire. 

Hie  l^ivi^  of Geoldgf  aiM^ta^Su^ 
vey  (DGLS>,  Wat^r  Resourg^  f i^gfam 
(WRP),  is  engaged  in  Jetineati^  domee 
water  areas  for  public  water  supply  weHs. 
The  work  is  being  done  as  part  of  Missouri's 
Sotifce  "^ter  Assessment  Program  (SWAF^. 
Source  water  area  is  defined  as  the  tract  of 
land  around  a  well  that  supplies  ret  hargetO 
the  u  elJ  witliin  a  sf>ecifled  time  inier\'al.  Ac- 
cordingly, source  water  areas  are  being  de- 
Boe^iSeAf&tmMSi^tSmr'^im-,  andtwenty-yw 
ttraes-of-Cravd  CTOlD-  These  areas  serve  lo 
predict  when  a  well  is  mf>st  likely  to  receive 
water  from  a  rccliarge  e\  cnt  (sudi  as  rain) 
that  occurs  at  some  given  distance  from  the 

ing  contaminants  that  occurs  at  the  outer 
ec%e  of  the  ten-year  TOT  source  water  aR*a 
would  i:>e  expected  lo  arrive  at  the  well  in 
ten  years.  Source  water  can  also  serve 
as  ^ess^ihie!^fot§^uaSx^Viii&m^ 
water  wells. 

Two  metlifxls  are  Ix'ing  used  to  delin- 
eate source  wuier  areas,  i  lie  first  is  die  cy- 
Uftiirieal  dbpIaeefiKant  oieiiiod  C€!CWO«  lif 

"Whidi  (a)  aquifer  e^ectiveporosity ,  (b>  saXu- 
rated  thickness  of  the  a(]uifer  above  the  well 
U)ttoin,  <c)  puinjiing  rate,  .iiid  (d)  time-of- 
iravcl  arc  u.scd  to  calculate  the  radius  of  a 
cyUndrkal  volume  of  aquifer  that  surrounds 
ibe  wtM.  The  ia<ttus  of  die  cylinder  is  die 
radius  of  the  source  water  area.  Conse- 
quently, CD.M  source  vvaler  areas  are  per- 
fect circles  that  are  centered  on  the  wells. 
CPM  soufiEX  water  anas  liave  t»eefi  <iel&i- 
eated  for  all  the  approximately  4,000  active 
public  water  supply  wells  that  reside  in  Mis- 
souri. Recently,  a  computer  program  was 
completed  that  automates  the  recunent  task 

of  revisiiig  COM.  s&mpt  mostrnm^^iiBs^ 


<:h9nges  of  infcjrniuiion  in  well  databases. 
Strengths  of  CDM  int;!uc.lc  .simplicity  and 
speed.  iLs  maior  weakness  is  that  it  does 
not  take  into  account  ilie  hydraulic  gradi- 
ents that  are  ahmys  pfesent  in  gioundwataf 
systems.  In  the  real  worlds  gradients  pro- 
foundly aiTect  the  sizes.  sh-cipeg,,amd«aaep- 
tations  of  source  water  ai  eas. 

Groundwater  modeling  is  tiie  second 
approach  that  is  bdng  tak^  t®  (I^H^cigs^ 
source  water  areas 
Modeling    is  being 
acliieved  with  computer 
software  n^i^e^'Un- 
tfie  name,  0fl^^md- 
ivater  Modeling  '^^t^m 
(GMS  3-1).  The  software 
featu  res  windows-based 
prc-proiC^§ing  /post- 
ipFocsssing  that  lacili- 
tales  construction  and 
display  of  complex 
three-dimensional  con- 


Co  mpanson  of  ten-^ear 
time-of'tr&^  semm  ^ter 

areas  ih-lineiHed"^  fwo 
different  m^thq^^,,  i^he 
perfectly  ^m^  ^^&re 
drawn  via  the  cylindrical 
displacement  method.  The 
greatly  elongated  (eel-Hke) 
source  u  aicrarea  is  df&um 
Via  computer  groundimier 
modelir^.  themoddedarm 
mnn'  accumtely  depicts  the 
actual  source  tvater  area, 
■ifie  two  wells  produce  from, 
shalhnv  tribiihirv  (tUttvium 
in  which  groundwater Jlow-t 
primarily  to  the 
SOUtheastivard .  This  map 
wets  produced  by  the 
Groundwater  Section,  Water 
Resources  J^eoj^iemi.  JXSLS. 
Holla. 


tual  hydl?3®©ijjlil^Cal  condition  The  ven- 
erable MOD  FLOW  and  MtjDPATH  model- 
ing routines  are  at  tlie  heart  of  tlie  software. 
When  done  correctly,  groundwater  models 
ddineates  source  water  areas  at  a  hig^ 
level  of  accuracy.  The  areas  afe  characteris- 
ticalh^  elongated  shapes  that  pull  out  con- 
siderably in  the  up-gradieni  direction  from 
wells, 


r 


■Water  Quauty  CooaDouatmG  Otaaanss 


Many  agencies  and  (organizations  are 
doseK'  associated  ^^  ilh  waier  qualit\"  issues, 
however,  ihe  Dcparunem  of  Natural  Ke- 
somees  is  the  agenqr  responsiUe  for  maiO:- 
laining  and  iiiipr()\  ing  water  quality  iA' 
Missouri's  streams,  l;ikes  and  ground^'ater. 
It  is  also  die  agency  res;p>onsible  for  enforc- 
ing the  Missouri  Clean  Water  Law, 

Missouri  water  quality  standards  are 
rules  made  by  the  Missouri  Clean  Water  Com- 
mission. The  stanthtaLs  list  tlic  classified 
waters  of  tlie  state,  ilieir  beneficial  uses,  and 
tile  allowable  concentrations  of  various  pol- 
ite department  requires  all  point  source 
diSdbaxges  of  contaminants  { other  than  from 
$|Qj|le'-family  residences  and  certain 

momm0  #$^iges)  mdbj^  n  wmt 

^^oliiii$^£0Qi»^  its 

Permits  cover  point-source  disciiaryes 
such  as  treated  sewage  from  tow  ns,  subdivi- 
sions CMT  businesses,  mdustdal  w^sbewat^ 
discharges,  and  runoff  &om  laigse  com^n- 

traied  animal  feedin<4  operations  CCAKDs), 
mines,  quarries,  large  construction  sites,  and 
chemical  storage  areas,   'ihe  permits  lititiL 

cha^g^sd  so  those  water  quality  standards  s^ 
for  streamy,  j^keSt  2U3td^>(Hindw^3er  £^ 
violated. 

Hie  State  of  Missouri  issues  permits  that 
ate  recxignized  by  die  (edetsl  00&mt^SBX 
as  equivalent  to  federal  (x-rmits  (commoniy 
referred  to  as  National  Holtutant  Discharge 
Elimination  System  or  NPDES  permits  under 
Ok  ledetal  Oean  ^Ger  Act).  Thisdelega- 

pBtoar>'  respcM^l^lStf  for  permitting,  inspec- 
tion and  exilome^xsisiAa^ 
j^dlities. 


TTiere  is  an  ad  htx*  assembly  of  roughly 
30  organizations  meeting  under  the  aegis  of 
ilie  Water  Pollution  Control  Program,  called 
tbe  ^!^ter  Quality  Coordinatii^  Cominiicee. 

i$  stn  infomial  interag^cy  and 
pu^ff^dttsnitfeee  dealing  with  water  quality 
issues.  It  meets  on  the  third  Tuesday  of  each 
month  at  10:00  A,M.  in  Jefferson  City  or  Co- 
lumbia. NcKiprofit  <^g0niis|Uioii^ 
representatives,  agency  employees  and  citi- 
zens attend  to  discuss  water  quality  issues. 
This  is  a  partnering  effort  that  has  been  go- 
ing on  for  several  years,  and  is  designed  to 
Jceej^t  everyone  informed  so  that  tftose  Willi 
an  totet^  can  intetaa  wtth  eac^'^ttlif  ei^ 
cieotfy. 

Nonpoiiu  source  pollution  (NPS)  is  de- 
fined as  contamination  caused  by  diffuse 
sources  that  are  not  regulated  as  point 
St^cm^.  TMs  type  of  pollution  is  normally 
associated  with  agricultural,  silvicultural  and 
urban  runoff.  It  results  in  luiiTian-made  or 
human-induced  alteration  of  die  chemical, 
physical,  biological  or  ladiolog^cal  integrity 
of  the  water.  In  practical  terms,  nonpoint 
sDiirce  pollution  does  not  result  from  a  dis- 
charge at  a  specific  single  location  (such  as 
a  pipe),  but  generally  results  from  land  run- 
off, precipitatliai.  atmospheric  diqxi^cxi  or 
percolation.  In  simpler  tenns,  it  is  pollution 
that  enters  water\\;n  s  hv  overland  flow  or 
infiltration,  as  opposed  to  through  convey- 
ances sudi  as  pipes  or  channels^ 

BfWb^s^  100^  wmf§mm»  and 
lakes  across  the  land  had  become  open  con- 
duits  for  the  nation's  sewage  and  industrial 
wastes.  Witii  passage  of  the  federal  Water 
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pollution  Control  Act  of  1972  (P,L.  92-500), 
Congress  set  in  motion  a  massive  clean  up. 


Previously  polluted  streams  and  lakes  be- 
came cleaner  and  aquatic  life  began  lo  re- 
appear. However,  29  years  and  billions  of 
€l<9Uars  later,  we  have  not  completely 
to  gOEil  of  havij^  water  that  is 

V^ii^  lli^  .p^ection  of  aquililc  life,  Qxjfy 
about  half  of  today's  pollutants  come  from 
pipes  or  ]?oint  sotULes.  The  reix^i^^  4s 
from  nonpoint  source.s. 

The  Missouri  Nonpoint  Source  Manage- 

lioiq>omt  sources.  The  plan  focuses  stater 
and  federal  adivities  and  funds  related  to 
nonpoint  source  pollution   Ttie  stated  mis- 
sion and  goals  of  the  pian.ajqe  as  follows- 
Mission: 

4 '.  Pteseive  and  protect  die  quality  of  liie 
-WM^t  f  espurces  of  the  state  ftm& 

Goals; 

♦  Continue  and  enhance  statewide  water 
quality  assessmeni  processes  to  evaluate 
water  quality  and  prioritize  watersheds 
affected  by  nonp(^t  sdUfce  poiltition^ 

♦  bnpepve  water  qusH^tiy  taqjlementi^g 
nonpoint  souxc#ni?elated  pf@|ee^.i^i4 
other  activities; 

♦  Maintain  a  viable,  relevant,  and  effective 
Nonpoint  Source  iVlanagement  Program 
with  the  flexibility  necessary  to  meet 
chai^itig  envuonmemal  <3oiid^tesi# 
regulations. 

Specific,  quantifiable  objectives  have 
been  developed  to  help  achieve  these  goals, 
accompanied  by  methods  to  be  used  in 
evaluating  success  in  meeting  itie  goals  and 
objectives. 


IMPAIRED  WATERS 

sec^QtiiS. 

of  the  Clean  Water  Act  pertaining  to  the  iden- 
tification  and  restoration  of  impaired  waters. 
Tiie  1972  federal  Clean  Water  Act  requires 
states  to  list  all  waters  tliat  do  not  meet  es- 
tablished water  quality  st^i^^^,  ti^  ti§tr 
iiig  olf  imp^iki^  ^E^s  M  fretted  to  as  th^ 
303Cd)  referencing  the  section  of  the  law 
that  contains  the  listing  requirement.  T!ie 
303(d)  list  must  be  revised  evcr}^  four  years. 
Tlie  department  is  currently  v\  orking  from 
the  EPA-approved  list  of  impaired  waters  de- 

wttiy  four  yeats  3^0^!ti^w&v^in imm 
be  submitted  to  EPA  in  2002.  Therfe  arc  174 
impaired  lakes,  streams  or  stream  Se^meMS 
on  Missouri's  1998  303Cd)  list. 

Once  the  303tdj  list  is  made  tmal,  the 
state  is  obligated  to  develop  a  plan  diat  will 
tesult  toJ^  ^ter  body  coming  into  com- 
pliance witli  water  quality  ^ndards.  These 
plans  are  referred  to  as  Total  Maximum  Daily 
Loads  (TMDLs).  Based  on  existing  data,  cal- 
CLiSations  are  perfornied  to  determine  the 
majaniuni  poliuiant  load  a  water  body  can 
receive  without  beconodr^  imp^tt^  This 

existing  sources  of  the  pollutant.  Implemen* 
tation  plans  are  also  part  of  the  TMDL  docii- 
ment  and  \vill  identily  the  load  reduction 
needed  from  all  sources  of  the  impairmenL 
This  includes  point  and  nonpoint  sources, 

"^Qfyp^mi^^si^ip^MMm  have  tiaditiofi- 
aily  not  been  addressed  in  Ihe  implementa- 
tion trf  the  Clean  Water  Act.  Addressing 
nonpoint  source  pollution  to  resolve  water 
quality  problems  is  controversial.  The  goal 
iS  to  use  existing  regulations  to  address  point 
source  concerns  and  promote  voluntary  ac- 
lions  on  the  pait  of  nonpoint  s£»irces  ihraii^ 
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the  provision  of  funding  for  the  installation 
of  best  nianagemenr  practices.  The  recent 
eniphasis  on  this  part  of  the  Gean  Water  Act 

^^tdi^  l^i^m^^  i^iei^  funding 
to  address  b^<^g|jdi^aiiidi^a%|X3^ 
|)f  pollution. 

There  have  been  40  legal  actions  in  38 
states  related  to  TMDLs.  The  policies  re- 
^f^ag  WBMs  md  the  process  for  the  de^ 
^^llQpnient  of  lEgCoiiatiQn  plans  are  constandy 
evolving.  All  agency  actions  related  to  this 
issue  require  pubUc  involvement  and  the 
opportunity  for  public  conunent.  For  more 
^^iiSmation,  visit  the  department's  T6®^ 
web  site  at  http://www.dnr.state.mo.us/deq/ 
^pcp/wpc-tmdl.htm  or  contact  the  Water 
pollution  Control  Program  at  573-751-1300. 

Tliere  are  many  methods  the  state  uses 
to  pratea  its  waters  or  repair  damaged  wa- 
tmk  t%^4odttiste«ionitoring-?raief<(aaJp 
ity  and  the  status  of  pollution  control  facili- 
ties, permitting,  financial  and  technisal  asr 
sistance  and  enforcement. 

Monitoring  water  quality  i.-^  tally  diS? 
scribed  in  a  separate  chapter.  MonitDriiag 
information  is  compiled  into  several  reports, 
the  most  notable  being  the  "303(  b)  repon, " 
which  is  required  by  the  federal  Clean  Wa- 
•m  Act,.  Section  305Cb).  This  report  docu- 
Jll^ats  ihqw  water  in  the  wells  of  each  state 
meet  that  state's  water  quality  standards.  For 
example,  it  identifies  the  mileage  of  waters 
^t  provide  fpr  safe  swimming,  and  those 
^^tat  i^  ^^^S^  to  be  srite^  '  trtit  are  not 
These  reports  also  prOvi(Jfe  the  basis  for  es- 
tabli.shing  impaired  waters  lists  and  other 
management  activities.  The  305(b)  reports 
gre  prepared  every  two  years  and  the  data 
are  i^poftfed  to  Congress. 

In  addition  to  monitoring  water  quality 
^ife»%bQut  the  staite,     .^i^itmeot  c*^*- 


piles  lists  of  water  polj^^n  control  neetiSs. 
which  support  ihc  .state's  requests  for  fed- 
eral grant  and  loan  assistance.  The  Needs 
Stifvey,  asttfe  Iqssffe/Qt^^sim^jfe'i^^'wcak 
that  must  be  done  to  bring  water  quality  re- 
lated facilities  into  compliance  with  design 
standard.s  or  other  conditions  where  they  will 
not  dainage  water  quality.  Federal  grant  and 
^ai  JRinds  am  appmtioned  to  die  states  in 
delation  to  their  needs. 

In  addition  to  permits  described  under 
Wastewater  Treatment  Systems,  permits  are 
required  for  concentrated  animal  feeding 
i^gf^lfefe  CCAFOs),  The  permits  ensure  that 
properly  desi^aed  iacilittes  are  constructed 
for  holding  animal  wastes.  Letters  of  Ap- 
proval (LOAJ  are  offered  for  animal  feeding 
Oj*^tions  smaller  than  1,000  animal  units^ 
.^animal  unit  is  the  equivaJent  ^^tfjM^beetf 
stjeer.  Tliis  voluntary  program  v.'as  devdU 
oped  two  decades  ago,  and  has  been  oper- 
ated by  the  department  as  a  free  service  to 
agricultural  producers* 

adminfet^  ^^pTogram  that  distributes  grants 
or  low-interest  loans  for  rhe  con.struction  of 
wastewater  treatment  and  drinking  water 
fe^sittlfem  ttfiil^  Irtl^  funds  for  this  pm~ 
gram  come  from  the  state  and  the  U.S.  Envi- 
ronmental Protection  Agency,  In  1998.  this 
loan  progracn<^pensed  Ipa^is  yaiued.at  $6§ 
miUion. 

'Hi©  k)aii  program  has  been  in  effect 

since  1990  and  requires  that  most  of  the 
burden  of  funding  falls  on  cities.  From  1972 
to  1992,  a  state-federal  grant  program  funded 
up  to  90  percent  of  the  construction  costs  of 
wastewater  treatment:^cilities,  which  helpieNJ 
meet  die  needs  of  both  expanding  poptikfc- 
tions  and  replacement  of  aging  facilities. 
Today,  there  is  concern  about  the  ability  of 
the  present  funding  system  to  contiias^  W 
tn@^  €onstniction  ne<Ms; 

Itl  199%  the  department  entered  into 
with  the  Department  of  Agci- 


gram.  Under  this  program,  the  department 
will  lo;in  runti.s  lo  (he  Agricultural  and  Small 
Business  Developmcnl  Authority-  (ASBDA>. 
The  ASBDA  will  use  the  funds  to  finance,  at 
subsidized  interest  rates,  animal  waste  £aaU- 
ties  for  protlucers,  Tlie  loans  are  limited  to 
anim;il  teeJing  operations  of  less  than  1.000 
animal  imits.  Producers'  repayments  are  used 
by^  Ai^IM  tOfepay  [beioajk  Ib^^iAep^- 
Eoent  lias  comminecl  $10^060*000  to  these 
loans  Another  $10,000,000  fe  availably 
the  program  is  successful. 

Enforcement  actions  reiated  to  water 
poUtidon  are  somedmes  necessary.  During 
199&,  lises?^  were  about  258  active  cast^ii^ 
\'oIvjng  violations  of  the  Clean  Water  Law  or 
regu!;ui<  jus.  Of  these.  85  cases  were  resolved, 
and  the  taciiities  returned  to  compliance 
idiijjtigilieyesMr.  ^l%^se^<»»e^lifduded^ 
asQection  by  the  dqfMUiaient  and  the  attoiv 
ney  t^eneral's  office  of  more  than  $1,200,000 
fer  enviromnental  damages  and  penalties. 


Soli  is  a  fragile 
natural  resource  ca- 
pable of  sustaining 
human  life.  All  living 
things  depend  on  the 
soil  for  food.  Every- 
thing we  eat,  and  most 
of  what  we  wear 
comes  from  the  soil. 

Today,  farmers 
work  soils  intensively 


In  Missouri,  agriculture  is  one  of  the  largest 

industries,  f)f  the  44  million  acres  in  the 
state,  more  than  half  1 26  mUlionJ  are  devoted 
to  agricultural  production.  Sometimes,  how- 

to  erosion. 

Erosion  is  a  process  where  wind  and 
water  move  crop-producing  soil  oil  the  land. 
Was  topsail  iE^a  <j6lleci»  M  ^^m^,  lAo^ 
roadsides  or  ends  upiti  c»triakie$„  tiveis  and 
streams.  To  prevent  this,  many  landowner 
employ  various  soil  conservation  practices 
on  ilieir  farms.  Coniroiitng  and  preventing 
ODsid&im  Missourfs  fonxis  helps  ensure  pio- 
i^UClion  ami  keeps  plmiful  aaipid^ 
cesasonable  for  futtire  generations. 

Missotiri  is  now  a  leader  in  sot]  conser- 
vation, but  m  the  past  the  suite  liad  die  sec- 


^1984, 1988,  and  again  in  1996,  Missouii- 

ans  voted  for  a  one-tenth-of-one-percent  sales 
tax  !u  support  .soil  and  water  conservation 
eltt>i  L.S  and  state  pitrks.  Tlie  tax  tnoney added 
a  tinlipie  twM  Wiem 
S&^f^fii^  state  and  local  pl£Q^ 
save  t»3r  soil. 


A  ^fp^al  Mtssouri  farm 
demonstrating  an  ero- 
sion control  teciirtiquf 
called  contour  plowing 


Each  county  has  S  90^  and  water  con- 
servation (fistrict  formed  by  a  voce  of  di- 
lUble  landowners  in  the  county.  These  UukI- 

ownefs  also  elect  the  Iviarcl  of  siipon  isnrs 
to  oversee  the  operations  oS  the  diMncL  1  he 

«(looith^iliem  10  paitidpate  in  the  cUsoict*^ 
voluntary  programs.  They  work  together  to 
make  decisions  on  ih^  best  tseatments  for 
the  land. 

The  local  districts  woik  wkh  die  Mis- 
souri Soil  and  Wter  Districts  Commission 
and  tht."  federal  Nutuml  Rrsources  rt)n.st'r- 
vatitjn  Ser\'ice  f  NR(;S)  tu  utliiiinisier  thf  silUi." 
soil  and  water  conscA  alion  programs.  Ihe 

Gciitmlssion  sets  (he  polfcy  fibr  ins 

tax  money  and  ailministers  it  duough  the 

dcpartmeni's  Soil  ant!  Water  CotT^erv  ation 
Program.  More  tlian  "^S  percent  of  expendi- 
tufes  have  gone  back  on  the  land.  NRCS 
qfeiSlB^irtkail  'egpeifee  to  landowners  on 
the  best  treatment  or  preventive  measures 
for  their  land.  Other  partners  inctiitie  the 
Uruversit)'^  of  MUsoun-Uutreacli  &  Extension, 
and  die  Missouri  c^iaitmenls  of  Agricukuie 

MissdOfilsnow  first  in  the  nation  m  die 
rate  of  reducing  soil  erosion  Bitt  more  than 
'1  iiitUion  of  agricultural  land  i^tiil  need 
tiiealmefKt  TheOooiRdsi^'s^v^ofkandgod 
for  the  coming  y&as  is  oiMiined  tii^^^^aa 
Ipf  the  Future." 

The  goal  is  to  ireal  9S  percent  of  all 
agricultural  land  in  the  state  by  die  )'ear  2.00b. 
ThfOi^  the  programs  dial  have  been  set 
up  U>  do  that,  parUcipants  also  will  address 
agricultural  runoff  and  water  quality  issues, 
thus  providing  the  aaie  with  a  second  ben- 
efit on  its  uivesuiK^nt 

eial  Area  Land  Treatment  (SALT)  ProgranL 
This  proynim  brings  landowners  in  water- 
sheds togetlier  to  help  solve  soil  erosion  and 
itfsm  quality  ptdbimh  Ket^piQg  scit  #iid 
a|p-iciilcural  chsoitealB  out  of  riyeds  ait^ 


streams  and  on  the  land  contributes  to  ag- 
ricultural productivity  and  good  water 
quatttif. 

Currently,  the  Special  Area  Land  Treat- 
ment (salt;  prograni  is  being  expanded  to 
address  agriculturai  QOflfX»int  source  poUu- 
tion  CAgNPS)  issues  associated  with  runoff 
fipom  production  agriculture.  The  SALT  pro- 
gram is  J  vdtutitaiy  approach  to  natural  re- 
source inanagenieai  and  conservation.  A 
pfojea  jgiafttls  made  available  t&  lcxal  soil 
and  water  coaser\'ation  districts  to  provide 
general  support  for  the  [irnject,  technical  as- 
sistance, and  information  and  education  ac- 
tivities in  the  wateished  Financial  assistaiKe 
isawaililfe  m  biidowners  vo  oioc^agetfee 
adoptfon  ami  implemeiuation  of  best  niaQ> 
agement  practicf  s  S.MT  projeits  are  coor- 
dinated witli  the  Natural  Resources  Conser- 
vadon  Service  (KRCS)  of  the  fl-S.  Depait- 
aient  of  Agriculture  (USDA)  for  plannii^and 
technical  5Uppc»l  AgNPS  SALT  project  can 
he  combined  with  other  programs  to  achieve 
niimniuin  results  Iruiu  ihc  resources  pro- 
vided fdtr^Cassoc^ted'irale]-  quality  pidt^ 
lems.  The  Environmental  Quality  Incentfwt 
Brogram  (EQIP  )  is  a  federal  watershed  pnv 
gram  administered  hy  the  NRCS  that  may  fit 
witli  an  AgNPS  projcci  to  address  water  qual- 
ity probtens.  Other  state  and  federal  (mo- 
grams  available  that  suppon  AgNPS  SALl^ 
include  the  Water  Pollution  Control  Program's 
319s,  the  Missouri  Department  of 
Conservation  s  (MDO  Wildlife  Incentive  Pio- 
grams*  axid  ^  Wisciwi  BtpAmmM  of 
Agriculture's  Animal  Waste  Treatment  Sys- 
tem Loan  Program.  Partnerships  Ixrtween 
programs  are  ejoremely  important  to  accom- 
lilisli  goals  heeause^iey  can 

laiaag  together  dte  resoutcK  needed  to  bd{> 


ensure  a  successfiil  project.  Missouri  is  for- 
Uinate  lo  have  Uie^e  partnerships  coining  to 
gediertoaddpess  itie  wftter  qual'^  i^iies  ia 
ibe  state. 

The  intent  of  t lie  AgN'PS  SALT  Program 
is  itJ  provide  a  basic  level  of  resources  to 
niake  stgntficaitt  condibutions  to  ^tmtid 
lUad  reduction  of  nonpoint  source  Wiater^ 
pollution  from  agricultural  ainoff.  The  con- 
cept is  based  on  nutnerous  partners  contrib- 
uting to  the  project  and  various  tools  un- 
used to  accomplish  project  goals.  Through 
joint  efForts,  limited 
can  be  used  in  ;i  <T>st-etTective  manner. 

There  are  current l\  seventeen  pilot 
AgNPS  SALT  projects  across  the  state.  Six  of 

diese  prdj^m  addtess  vmem  listed  on 

Missouri's  Dean  ^ter  Act  Section  30K4) 

list.  Thirteen  new  projects  have  been  pro- 
posed by  Soil  and  Water  Conservation  Dis- 
tricts to  stait  Juty  1. 2001,  pending  Gomints* 

projects  are  depicted  on  tb«^  mdp  mM$ 
page 

Some  ot  the  water  quahty  issues  being 
«d^tS5|d^  tfae  pilot  projects  incliKle:  iedl^ 
mtet^xS^  excess  nutrient  IcMtcfidg  ^  ni- 

trogcti  and  phosphoins),  chemical  contnmj^ 
nation  from  [X'sticidt-s  and  luThificles,  loss 
ut  aquatic  habitat,  streainbank  erosion,  tecal 
liacteria  from  zrSm^  wm&s,  and 
limst  groundwatN  conrnmination.  Often 
AgN^SALT  pr(>je<i.s  provide  a  springboard 
Ibf  laiMiowners  to  address  a<.lditional  natural 
lesoiuce  problems.  Landowners  working 

tesonuGs  goals,  stich  as  improved  water  qual- 
ity'and  impnn-ed  pasture  management,  along 
with  erosion  treatment  and  control.  I  he 
AgNPS  SALT  projects  provide  cost-share  and 
reimbursement  of  tntoest  paid  <^  ksaa  toi- 
centives to  install  and  maini.iin  const-n  nij.  >r. 
practices.  To  ensurt.-  the  eitrt  ti\  e-ness  ol  tlit- 
praclices  used  on  the  lann  and  lo  be  eli- 


gible, practices  have  to  be  installed  and  cer- 
tified as  OTmpleted  recording  to  NR^  or 

Two  other  programs  adminislsied  by 
the  Scd  and  "W&terCcMiservation  Program  are 
the  CosC-Shave  ^d  Loan  Interest-Share  Pro- 
'gima.  ttiese  programs  hdp  laildOwAec^ 
Qiny  out  conservation  plans  and  the  goals 
•sestoblished  in  the  Soil  and  Water  Districts 
Commission  s  iMan  for  the  Future."  The 
Cosl-Sliare  Program  lunds  up  to  75  percent 
of  the  cosi^df  Installing  conservation  prao- 
dces  on  agriculrviml  land.  Through  this  pro- 
gram, the  slati.'  has  instatlcii  some  121, (W>n 
conserv  ation  practices,  saving  over  157  mil- 
lion tons  qS  topsotl  on  about  2  million  acres 
of  cfC^ifonduidpasiuretaiid.  ThetiMafo- 
terest-Share  Program  reRinds  a  portion  of 
the  interest  on  loans  for  puicfaaaqg  OQOser- 
vation  equipment. 

The  SoO  and  ma;tii&l&  QbtoseS^ 
slaa  <iditsideis  local  soil  and  water  GOfiser> 
vatioa  cfistricts  to  be  the  delivery  system  f<  >i 

its  conservation  programs.  As  such,  a  nia)or 
point  of  the  "Plan  for  the  Future  is  lo 
sir@it|tei  th^e  fole  of  ttee  foc^  ^^f^. 
DteOlOS  receive  grams  tO  provide  lecb^M 
assistance  for  landomi^  and  ottuSf  ajpiHa- 
tion;i!  costs. 

Finally,  the  coiiimissionpl^^  assist 
m  tJie  completion  d  lite  loliial  Mmmxf^ 
Missouri's  soil  resources!)^ llie  end  of  state 
fiscal  year  2002.  Tlle  soil  survey  is  used  by 
a  numlier  of  different  iKXupaiions  to  pro- 
vide valuable  soils  information  lo  the  tM- 
tsms  cf  the  states  TlhR  StM  miM^  iBiSmm- 
tion  is  highly  useful  to  many  entity  work- 
ing <^n  soils  and  related  water  <iu:!lit\'  issues, 

Missouri  is  a  leader  in  soil  conservation 
as  3  result  of  soil  and  water  coiisbn^ttkiii< 
diarids'wockaodtbeifefcMaiyc3omiwi^^ 
of  Missouri  fisumers  These  soil  conserva?- 
tion  successes  contriinite  to  improving  the 
stale  s  waier  quality  ys  well. 


Ciirrent  AgNFS  SALT  Projeets 


TliL'  department  rej^nlate*;  h:iz;irJi  jus 
waste  lu  protect  human  health  and  tlu"  vn\  i- 
lonment  and  to  ensure  that  any  contamina- 

department  oversees  groundwater  and  sur- 
face w;iter  monitoring  at  hazardous  waste 
sites  within  tlte  .state.  As  part  of  the 
department's  oversight,  hazardous  waste  fa- 
cilities are  te^uiced  to  determine  die  impaa 
of  past  and  present  wnstc  nianngement  prac- 
tices on  water  i)njtity.  'I'lii.'i  includes  tleier- 
mining  the  extent  cjf  ctJniamination,  the  dis- 
tdbution  of  ctKSKttz^iiatlon  and  the  potential 
tanpsicl  on  other  waters  or  iiviler  xxs6scs.  If 
coolaini nation  is  found  to  posea  dbieat.  the 
department  will  en^we  thMra>li@#ll actions 
are  taiven. 

•tortng  accMtieSt  sutil  any  subsequeat 
reTnediatio%«aiioecitr«ifived$^es<9i^ 

erf  sites: 

1)  Hcsoutoe  Conservation  and  Recovery  Act 
(HC^^  msametii  laocage  and  i^sposai 

facilities  (TSDs); 

2)  Superfund  cleanup  siics,  indudintg  Fed' 
eral  Facility  sites; 

3)  Voluntary  cleanup  sites; 

5)  Leaking  stctf^eitank  facilities. 

As  of  December  15,  2CXX).  there  were 
3f  125  of  Missouri's  hazardous  waste  genera- 
liaff  eoetiidefed  'small  qiamity  genen^onr 
and  556  considered  "large  quantity  genera- 
tore."  'tlh^psmmiA^mi$9T^s'mW^ 
souri. 

Thedeparunent  inay  lequdieRCRATSD 
faculties  whose  {Maclioes  m^ht  affect  laige 
bodiercfsni^ioe  waier  is  Missourii?  imfk^ 

ment  a  surface  water-monitoring  program 
Currendy,  nine  RCRA  TSD  facilities  in  Mis- 
fOUii  are  monitoring  surface  water  for  vari- 
OUB  tg^t^miaatSB.  Hiese  iRdUiies  are  re' 
<jmcd  m  fcpoft  to  the  depaitment  u  lease 


AQfice  per  ^ac  the  resaSts  ot  die  taoamc' 
^  are  exainiiied  and  tracked  by  Ibe  de- 
.pftitment. 

In  accordance  with  state  regulauon,  a 
TSD  facility  that  is  subiect  to  federal  ^und- 

groundwater  monitoring  on  a  regular  basis 

until  released  from  such  obligation  by  the 
depamneni.  Currently,  47 ISD  sites  are  con- 
ducting groundwater  monitoring  in  Miaou^ 
Of  these  47  sites,  21  are  actively  r^nediaiing 

^^^>undwate^  roniaminaiion  to  improve  the 
<liiali(\  of  wakT  I  hat  may  ultima  l  el  v  mi  grate 
to  surface  water  Ixxlies  or  drinking  water 
stauices. 

Hmh  TSD  ^^cMcf  tarn  suMiMmmr 
ntial  giotmdwaeer  moniionng  icfioft  tt>  tibe 


Di'iutrtment  field  invifstigators  use  drilltng 
e^Ni/ztnt'tii  to  c€iilect  subsurface  soil  s<m^&  ai  a 

immim  warn  Site:  F^mfiom  D^H^, 
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tiej>$rttnenL  lor  an  official  evi^fiiatlQO.  The 
evaluation  includes  determination  of  eon- 
Saminafendata  trends  and  llie  extent  of  con- 
tamination resvilting  from  TSf)  facility  opera- 
tion. All  groundwater  monitoring  data  from 
MMk  TBDs  in  Missouri  gre  entered  into  a 
datafea^  V^hefe  th^  -issM.  B^ked  and 
evaluates!,  Hs&  department  periodically  con- 
ducts groundwater  monitoring  field  audits 
at  TSD  facilities  to  help  ensure  that  their 
samples  are  collected  and  analyzed  in  ac- 
isQ^i^f^  v^  accepted  standard  opetafeig 
procedures  and  that  tlie  s'dmplk^^t^'^^ 
crated  by  TSDs  are  reliable. 

The  Hazardous  Waste  Program's  Fed- 
fSt^  Facilities  Section  provides  oversight  of 
^  sitses  for  which  tii^.I^^rtment  of  De- 
fense (DOD)  has  the  responsibility  for  envi- 
ronmental remediation,  and  three  sites  for 
which  tlie  Department  of  Energy  CDOE)  lias 

the  retptmslfelilfcf  fef  ^m^ntttmm^ 
fmiediation.  Of  tlie  37  sites,  four  sites  are 
on  the  National  Priorities  List  CNPL),  three 
arc  DOD  sites  and  one  is  a  DOE  site.  At  the 
four  NPL  sites,  tlie  U.S.  EPA  has  the  lead 
fS^tilatory  role,  leaving  33  sliiias,  fe* 

tteiiafdous  Waste  Program  has 
regulatory  role.  An  additional  39  DOD  For- 
merly Used  Defense  Sites  are  currently  be- 
ing investigated  by  the  Federal  Facilities  Sec- 

lag at  two  federal  facilities.  One  of  these  is 
a  DOD  site  and  another  is  a  y)OV,  site.  Nearh' 
all  of  the  remaining  yites  are  undergomg 
surface  and  groundwater  mvestigation  for 


#Dn. 

Additional  hazardous  waste  sites  fall 
under  the  "Superfund"  law  and  its  amend- 
i^snte,  Supetfund  itjdudes  the  authority  to 
.|iiis3?felEEKi  mnediaie«eri^  when  eontami- 
.i^^S  '^,<ieteiinined  to  present  a  threat  to 
human  health  and  the  environment.  The 
Department  of  Natural  Resources  performs 
site  assessmeiits  on  potential  Superftind  sites 


and  from  these  assessments,  determines  the 
degree  of  surface  water  and  groundsJvafcar 
fe'^S^gStions  that  will  be  required. 

Currently,  69  Superfund  sites  are  un- 
dergoing some  type  of  groundwater  investi- 
gation. An  additional  47  sites  are  imdeigo- 
ii^  r€gu{af  gfmj^0m^mAmfyc&  wnm 
monitoring.  Of  the  69  sites,  37  have  ia^ 
ated  some  form  of  groundwater  remediation. 
Available  alternatives  utilized  in  tlie  past  for 
grotmdwaterreme^fetEte»iTndude,  but  are  not 
liifl^l^' te)^.  jsrovidir^  an  alternative  ditoking 
watSf  •S^ttrce,  and  natural  attenuation.  The 
xJepartment  requires  periodic  reporting  con- 
cerning these  sites.  Contamination  concen- 
trations and  trends  are  tracksd  in  order  to 
ligcommend  f&mi3&  w^'^^ 

In  1994.  a  state  law  was  passed  allow- 
ing res  pons  il  lie  parties  to  voluntarily  initiate 
a  cleanup  of  their  sites  under  tlie  oversight 

pervised  by  the  departments  V5bhmfet% 

Cleanup  Program  (VCP).  Tliese  VCP  sites 
must  be  qualified  first  by  vimie  t>f  not  fitting 
into  the  RCRA  TSD  category  and  camiot  be 


.  lf:a'^%#gigpga@d  to  be  ej|giMe;:iltei!^ 

sponsil^igLjplif^  must  formally  agree  to 
remediate  their  site  by  enteriiig  into  an  agree- 
ment with  the  department.  Currently,  119 
sites  are  undergoing  voluntary  cleanup,  and 
62  sites  have  completed  cleanup  and  re- 
ceived ccriificates  of  completion.  Of  Uie  1 19 
sites  undergoing  cleanup,  70  sites  either  in- 
YQhmt  groundwater  monitoring  pr 

remediatioti  is  ejected  to  becofne  part  of 
she  site  cleanup. 

The  tiazardous  Waste  Enlbrcement  Sec- 
^0n  also  directs  and  provides  oversigjit  ©ii 
sites  with  hazardous  waste  contamination 
and  requires  testing  and  remediation,  w^here 
appropriate,  to  protect  surface  water  and 
groundwater.  The  section  also  coordinates 
With  the  Water  FoUutit)H  Control  Program  to 


assure  that  necessary^  permits  axe  obtaioed 
meot  a^on,. 

The  depaifia^ regulates  the  operatiOo 
and  maintenance  of  underground  storage 
tanks  tUSTsJ,  because  leaking  USTs  pose  a 

sources.  Taf^ocuiEatning  petcc^eum  pfod- 
ucts  and  snnie  hazardous  i;ubsfan«3es:  fsoro** 
pose  the  regulated  tanks  in  Missouri. 

Most  releases  from  underground  stor- 

^  ctiflls  life  gasoline  a^/mes,  C^soline 
poses  a  threat  to  groufidvvateT  because  it 

contains  benzene,  a  known  carcinogen,  and 
other  cliemical  constituente,  such  as  methyl 
tertiary  butyi  ether  (MTBE).  EPA  tenta- 
tively classified  MTBE  as  a  possible  HcnniAi 
caicifiogen.  MTBE  is  an  additive  to  fuel  to 
h^tp^  the  gasoline  bum  more  completely. 

Federal  and  stale  requirements  are  in 
place  to  reduce  the  potential  of  a  release 
£rom  a  UST.  Uii^raded  standards  took  af- 
fect December  22,  1998,  requiring  USTs  to- 
be  equipped  with  spill,  overfill  and  con-o- 
sion  protection,  Another  requirement  tor 

tortog  tostaUed  on  their  systeijfe,  teak  de^ 
tection  methods  are  designed  to  alert  the 
owner  of  a  release  pccvcrij^  in  their  eiik 
system. 

Despite  these  requirements,  releases 
from  tanks  will'iaoiA^imie  m  G^eim  -  0«^i^^> 
and  openitors  aie  inquired  to  report  ».»^ 
lease  Ironi  a  tank  to  the  department.  Project 
managers  are  assigned  to  specific  release  sites 
iio  &v&s^  Sm  deanup  and'KSiSec&^dii  'df 
txnk  releases.  Over  the  past  d€V«i  years, 
over  5,400  relea.ses  from  USTs  ha\'e  occurred 
and  more  than  3,900  of  those  ha\e  been 
isaOKd^ted  to  department  standards. 


The  depaitlDu^  ^Iso  investigates  sites 
where  aquifm  have  been  impacted  from 
petroleum  but  where  the  source  of  contarai- 
fiation  is  not  known .  I  tl^■estigative  techniques 
such  as  dye  tracing,  moniioring  well  ins^- 
lation*  soil  drilling/probing,  ^il  gas  ^jrve^ 
and  geophysical  surveys  all  provitte  vsltiaifcie 
insight  to  understanding  the  potential  mi- 
gration pathwa\s  in  the  subsurface.  This 
can  lead  to  identifying  the  responsible  party 
and  eventual  restoration    the  aqui£ei^ 

Underground  Storage  Tank  (UST> 

UST  Cleanufis  Comf^eied 

Ongoing  rST  Cleanups  ^,^%^6 

Abovegrt)Lmtl  Storage  Tank  (AST) 
Seleases  in  Remedial  Oversight,  284 

Qngig^AST  Cleanups    253 

Total  USTs  (active  and  closed)  36.457 

Total  Glased  USTs  25,571 

Total  Active  and  TertiporarUy 

Closed  USTs   Id^fQS 

In-Use  Active  USTs  Meeting 


Upgraded  Requirements  (98.1%)  ....|>j5g7 
In-Use  Active  USTs  Meeting 


SOLID  WASTES 

Hstorically,  some  landhUsfecac^beea  a 

source  of  surface  and  groundwater  contami- 
nation. As  ol  April,  19y4,  stricter  federal 
subtitle  I)  (ol  RCKAJ  design  and  operational 
tequicements  affe<S6d'^  operating  landfiQs^ 
in  Missouri.  Some  of  the  new  requirements 
arc  relatet!  to  establishing.  de\ eloping  and 
maintaining  surface  and  groundwater  morii- 
toring.  These  include:  Detailed  hydio-geo' 


iq0G  invesiigaiions;  installation  of  ground- 
iBtf^H^iti^^rins  wells  czpM&is0^ii0mS^ 
Mtiy  cjontaminants  that  could  leave  the  site; 
and  installation  of  a  composite  liner  and 
leachale  collection  system  on  areas  tliat  were 
<^mmed  by  waste  ais  of  ApriU  1994- 

tect  water  quality  in  Missouri  relates  to  the 
final  "cover  cap"  requirement.s.  Areas  al- 
ready landlilled  but  not  proper!)-  dosed  wiU 
fequire  a  Anal  cover  cap  of  at  least  two  feet 
f^f  CjCM^I^K^day  andone  foot  of  soil,  AU 
ari^  with  a  geomembrane  liner  (an  imper- 
meable material  that  does  not  allow  liquids 
to  pass  tlirough  tt^  requite  cap  designs  that 


A  depart  m^HtJietd  investigator  measures  tfie  static 


li^ete  previously  pemnittied  for  another  final 
'ti0ver  cap  d^ign. 

Hioe  a  rc  mcire  than  1 50  closed  or  aban- 
doned landtHls  scattered  throughout  Missouri. 
Tliese  older  landtills  were  not  constmcted 
or  operated  like  modem  subiMe  D  satti- 
^Of  lanKlfilb^  have  today.  Hie  presence 
of  these  older  landfills  poses  an  unknown 
impact  to  the  water  resources  of  Missouri. 
No  stalcuide  assessment  has  been  con- 
ducted; howe\^,  it  is  \  ery  possiUeltot#ef 
are  cc»itributing  leachate  conianrioatkm  m 
both  surfoce  and  substuface  waters.  Cur- 
rently, such  an  assessment  is  in  the  plan- 
ning stages.  If  implemented,  inlbrmation  ob- 
tagfiedov6Fjlfar^Bmal  year  stuffy  co^ 
&in  irapact&isr^fiiitlaie^BejEi  a^ 
site  basis. 

In  2000.  the  Solid  Waste  .Management 
Program  completed  the  dcasign  and  installa- 
ta[»t  of  an^itif&^! 'iviste^  ^  ^fdcbiis  m, 
leachate  dischaige  from  ^iitxse^mMs^hi^^ 

riti  in  \Xanvn  County  known  to  be  impafij^ 
ing  a  ne.ul>y  sik'.iii)  The  wetland  will  be 
used  as  a  researcii  tool  to  determine  the  ef- 

landfill  leachate.  If  it  is  able  to  provide  an 
acceptable  level  of  treatment,  it  could  be 
utilized  at  similar  sites  around  the  state  and 
iiation  as  an  effective,  low--cost  solution. 


FOR  WATER,  HEAT  PUMPS, 
MONITORING  AND  MINERAL 
TESTING 

W  wells  are  not  constructed  or  plugged 

properly.  ih(.-\-  most  likely  \\'ill  allow  surface 
water,  w  ith  Us  i,  ( intamitiant  load,  to  bypass 
the  eartii  s  natural  liltermg  system  and  enter 

"Water  Well  I>dlc35*  AeT  Csteiaion  256,600  to 

256.640  RSMo)  was  passed  into  law  in  1985. 
By  ilie  fall  of  1987,  rules  were  in  place  gov- 


oioiiiig  the  consmicticm  of  dome^c  wasef 
wells,  pump  instalhtions,  aod  the  plugging 
of  abandoned  wells.  Hie  dnlfiag  cotitrao 
tors  and  pump  installation  oontractors  were 
zequifed  to  be  peniiitted  (licensed^  and  liieir 
drill  i%5  were  required  to  be  re^iefe^ 

This  law  passed  to  ensure  tt^tt^'tfle 
quality  of  Missouri's  groundwater  is  main- 
tained at  the  highest  level  practical  to  sup- 
port present  and  f  uture  use.  Tlie  imponancc 
iitidMs  law  and  its  ts^^tcsemsxit  plays  a  piV'- 

tix. 

An  importani  amendment  to  this  law 
was  passed  in  1991-  The  amendment 
iKQiigl^^ie  heat  pump,  imnitorii^  well,  and 
mineral  test  hole  drilling  industries  under 
reflation.  It  also  crt-aled  the  \Xell  Instali.i- 
ikm  Board.  The  department  s  Di\  ision  ot 
Ceolpgy  and  Land  Survey  (OCrlS),  wUh  the 
0«ai^§^(3flli^'^l  InstallatkHi  Board.  I» 
responsible  for  implementation  of  the  Water 
DCteU  JDiiUecs'  Act.  The  (j^ologtcal  Sun^ 


Program  witfiJn  W(SlSh^  \Sim  given  the 
day  to  day  tasks  of  ImplemiaitatiotL 

Tlie  preceding  chan  shows  the  number 
of  wells  reporteti  since  the  AX'ater  Well  Drill- 
ers' Act"  was  created.  Tiiis  ctiart  siiows  the 

in  Missouri  duiiifgjWfgliMBfiyear.  The  num- 
bers for  water  welts  reflect  wells  in  the  pri- 
vate category  as  well  as  the  public  well  cat- 
egory. It  is  extremely  hard  to  estimate  how 
many  wells  are  drilled  each  year  that  ^1*6? 
never  reported.  Crcological  Survey  Program 
Cf'SP)  personnel  have  been  ven,^  diligent  with 
their  limited  stalT  in  the  entorcement  of  tlie 
rules  but  a  certain  number  of  wells  still  are 
fiEl&re^pQ«fed  eadi  yean  Hie  rules  state ^iart^ 
Ihe  permitted  contractors  do  not  have  to  re- 
port that  a  new  well  has  l>een  drilled  until 
6U  days  after  they  have  completed  the  job. 

It  is  important  to  note  that  ^tei  the  1991 
SQSKimdmeattothe  lawwte^p^isei^nihs&fa^ 
to  be  witteo  and  approved  before  report- 
iiDtg  (XI  iiionftoring  welb  and  lKat|Hin^  wells 


Completed 

TYPE  OF  WELLS 

Water 

Monitoring 

Heat  Pump 

Plugged  mUs 

1986 

130 

1  0 

0 

1987 

4.390 

Q 

12 

4 

5,612 

2 

18 

7 

5,451 

14 

$ 

1^  ! 

1990 

5.503 

0 

d 

1 

1991 

5,246 

0 

2 

4 

1992 

5.915 

0 

2 

3 

1993 

1 

4 

4 

1994 

4m 

1,1«<> 

509 

742 

1995 

6.653 

1,125 

488 

1J74 

1996 

6.964 

811 

2m 

1,125 

199? 

1,058 

1,2^ 

1998 

6,927 

1.103 

200 

1,426 

19V9 

8.063 

1,553 

143 

1,553 

2000 

8,177 

1,324 

100 

1,443 

TOT.v ! 

..... 

8»i77 

2.025 

8.799 

Waterproof  ^ownhote  camera.  Camera  he&4  is 
less  than  2  indm  t«  diemmf,  ■0tSf&-:^'B^»' 
ifetzler. 


Was  required.  Tlicsc  i  liIcs  Ix'cunu'  orfeoti\^e 
J^ecmutm  13,  1993;  thciclurc,  Uie  increase 

torihg  wells  in  1994  reflects  ihJs  regulatory 
change.  Also,  some  conlnictor.s  .submifted 
records  for  heat  pum[i  and  iiioniioring  wells 
before  they  were  required  and  tliese  num- 
bers are  reflected  in  the  chart.  TVptcally,  a 
mineral  test  hole  is  drilk-d,  information 
rained  and  the  hole  i.s  pluggc<.l  w  ithin  30  days: 
therefore,  these  lyjies  ot'  wells  are  recorded 
oiily  after  they  are  plugged. 

As  a  tool  to  aid  in  proper ^^  efetis^t©-^ 
tton  and  well  plugging,  the  department  pur- 
<ihased  a  black  and  white,  waterproof, 
■jJownhole  camera  in  1994,  At  die  time  tlie 
departtnent  purchased  this  cama:^,  it  was 
^Amm  "ettttiiig  ^^^''M'te^tmi^lli^:^ 
The  downhole  camera  is  less  than  t\\  o  inches 
in  diameter  and,  when  lowered  into  a  well, 
can  send  back  a  video  image  iliat  shows  in 
demil  underground  S^tofi^  that  lew  havie 
seen.  This  single  piece  g**  equijJttiejal  feas 
revolutionized  tfie  division's  abilit}'  to  diag- 
nose constru(.:lion  ajn.1  contamination  prob- 
lenJS  witli  water  wells  and  provides  the  de- 
fe^  ted^  to  properly  plug  wells.  Due  to 


the  large  derfl^iad  pta&^  &>n  the  first 
downhole  camera,  a  second  one  was  pur- 
chased in  the  sjMlfig  of  2000  to  Stgjf  ill 
their  mi^sioi}- 

II  has  beun  estini;irfd  that  Missouri  has 
from  130,000  lo  300,tJ0U  uiiplugged  aban- 
dSois^  wefls.  However,  this  may  be  a  con- 
servative estimate,  iviore  recent  estimates 
piace  the  number  in  excess  of  S00,000  un- 
plugged wells  and  cisterns  scattered  across 
JVIissouri.  Each  one  of  these  unplugged  weUs 
^  efee^g  Igf  a  danger  either  te^  ^e  'lK^fit, 
welfere  and  safety  of  Missourians  or  to  the 
groundwater  that  we  rely  on  so  heavily  for 
our  water  resources. 

Whenever  surface  contamination  (pes* 
^^teid&s,  «ef^  tsmk  i^^mdt^  m&md  i^^^, 
chemicals,  oi!  and  grease,  solvents,  etc.)  finds 
an  unplugged  well,  it  can  quickly  bypass  the 
namral  filtering  system  of  soil,  unconsolidated 
material  and  rock  and  directly  contaminate 
flugJA^ig^JWnd  aquifers.  OOi^aai  under- 
ground aquifer  is  contanatotted,  it  is  ve^ 
difficult  and  very  expensive  to  clean  up. 
Prevention  is  always  cheaper  and  better  than 


iwking  into  an  old  hand-dug  well  totth  cotmf 

l^imoved  Vie  tveU  is  apptxtximatclr  •)  i<i  '^fe&in 
iitgmeter  and  30f<fet  deep.  It  is  lined  withfi$ld 
$§m0i  ffl^  by  Bruce  Netzler. 


Abandoned  and  forgotten  hand-dug  well  in  farm 
lot.  Notify  rotted  (XiV^r  and  Qld  handput^.  Photo 


Many  things  have  changed  since 
mssijuii's  early  seEtfeifteot  m&m  fen 
150  years  ago,  but  one  tWng  that  has  not 
changed  is  the  need  for  a  dependable  supr- 
ply  of  water.  If  early  settlers  did  not  live 
near  a  river,  spring,  lake  or  stream  they  had 
to  dig  a  well  or  dstem.  Hie  first  wells  were 
hand-dug  and  iSsaiti^  of  them  are  still  in 
ist^^  today  but  are  rarely  used  and  often 
lotgQtten,  A  liLind-dug  well  is  typically  5  to 
1@  fegt  in  diameter  and  up  to  50  feet  deep, 
tlijese'  weHs  were  lineiS'widi  *^  hA^ 
and  were  covered  with  a  crsncrcte  or  wooden 
cap,  (The  biggest  hand-dug  well  in  the  I'.S. 
is  located  in  southwestern  Kansas  in  tlie  town 
of  Greensburg  and  is  32  feet  in  diameter  and 


'iBCjinsideied  a  mafor  danger  to  life  and  limb. 
People  have  died  across  Missouri  by  acci* 
dentally  felling  into  one  of  these  wells .  These 
types  of  trtigedies  cajabe^giYQidecl  wI^aiirte 
jptjgventive  action. 

Unplugged  abandoned  drilled  wells  are 
also  ^  clanger  to  personal  safety  and  a  po- 
tential conduit  for  surface  derived  pollutants. 
The  size  of  Missouri's  drilled  wells  range  from 
tlie  normal  6-inch  diameter  of  a  private  do- 
mestic well,  upwards  to  36  inches  in  diam- 

as  small  as  8  inches  in  diameter  can  be  a 
death  trap  to  young  ciiildren.  Some  people 
still  remember  tlie  drama  tliat  played  out  on 
television  years  ago  about  a  lUde  girl  name# 
Jessica  Mcflure  who  was  trapped  in  a 
in  Texas.  The  well  was  just  8  inches  in 
diameter.  She  was  very  Iwcfey  feave 
rescued. 

It  may  surprise  many  tMttfafe  first  an# 
only  law  requiring  abandoned  wells  to 
plugged  was  enacted  in  1991  and  was  an 
amendment  to  the  Water  Well  Drillers  Act 
(section  256.6U0  to  256.640  RSMoJ.  This 
law  states  tibat  wdHi*  abandoned  after  Att* 
must  be  plugged  according 
to  approved  standards.  Therefore,  wells 
abandoned  before  this  date  are  not  re- 
quired to  be  plugged.  That  leaves  a  huge 
number  of  well$  Jte1fes«^  fe>i^ 

There  af<e  exceptions  to  this 

general  rule.  When  a  person  hooks  up  to 
.a:^<iV^tler ^^^^cMaM  is  using  a  well  §&t^i^ifWis&t 
supply,  that  well  must  be  plugged,  unless 
the  landowner  wishes  to  use  it  for  other 
purposes.  The  law  also  states  that  if  a 
landowner  permits  hazardous  or  poten- 
tially haxardous  cont^^i^  tl*  'igl^t; 
owned  property  that  may  cause 
ration  of  the  groundwater,  the  landowner 
can  be  held  liable.  This  does  give  some 
enforcement  ability  but  W^ld  reqtiiiife  m 
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i^<?(f<»Aetf  VMm}&&  aod  Enforcement  fol- 
low-up. It  is  important  to  note  Uiai  if  tjbe 
landowner  does  not  comply,  the  onl\'  re- 
course is  referral  to  the  Attorney  Genentl  s 
Office  and  litigation.  This  is  not  the  best 
way  t#  achieve  the  goal  of  plugging  ab^fi*^ 
dotted  well.s  and  [:)ro[ecting  groundwater. 

Generally  spc;iking,  an  educational  ef- 
fort has  been  in  pnjgre.s.s  .since  1991.  It  is 
felt  that  if  people  understand  the  dangers  of 
leaving  abandoned  weils  open,  ftti^  *<iitt 
want  to  plug  tliem  in  an  approved  manner. 
To  accomplish  this,  se\'cral  education.! I  aids 
have  lx;en  developeLl.  These  aids  are  de- 
.®^ed  in  the  following  paragrajjhs. 

i&i  sprintg:  0 1^92*  ft  iltf0cjt»c»e  ^ 
titled,  "Eliminating  Aft  Unnecessary  Risk; 
Abandoned  Wells  And  Cisterns,"  was  made 
available.  The  br<x:liure  focuses  on  the  risk 
t@  ^Wf&Xi  safety,  livestock,  and  groundwa- 


1^0  brochure  he. »^ ins  with  a  history  of 
Missouri's  early  .settlement  days  and  the  t\'pe,s 
of  wells  dial  were  dug,  and  finislies  with  the 
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modem  drilled  wells  of  today.  It  is  written 
in  layman's  terms  and,  witii  the  use  of  dia- 
grams, sets  out  easy  to  understand  approved 
methods  for  plugging  all  ty[5es  of  wells,  Tlie 
brochure  is  geared  to  private  landowners 
'9i/h0  ha.ve  the  ri^t  to  plug  located  ofl 
their  property.  When  the  well  plu^||i(^gc€^« 
lations  were  developetl,  the  lenst  expensive 
and  easiest  methods  were  develoi.ied  as  op- 
tions for  the  private  landowner.  I'his  bro- 
dfiure  has  been  reprinted'  tHimerous  times 
■and  is  distributed  free  of  charge  to  anyone 
requesting  it.  The  brochure  has  been  used 
extensively  as  part  of  well  plugging  demon- 
strations that  have  been  carried  out  coop- 
eratively between  the  University  E^sssM0fit. 
3ystem  and  the  department's  Division  4?f 
'geology  and  Land  Sur\"ey  (l^Crl-S). 

To  further  enliance  the  department's 
ability  to  get  peoples'  attention,  and  to  edu- 
>^te  ttiem  «^  &m  fss^^&me^  of  phiggir^ 
abandoned  wells,  a  traveling  display  w^is 
developed  in  early  199"^  The  display  con- 
sists of  six  4'  by  8'  carpeted  panels  held  to- 
gether by  Velaro*  Tltis  allows  the  display  to 
be  constructed  in  many  shapes  ifesoi'^t 
chevron  to  a  six-sided  circular  structure. 
Department  personnel  matlc  the  display  by 
using  one-indi  blue  foam  insulation  board 
to  whicii  earpat  gtoed:  fHs  tt»adiB  a 
lightweight,  attractive,  strong  and  portable 
display.  Itwas  also  inexpensive.  Each  panel 
has  a  strong  message.  Below  is  a  summa^- 
of  each  panel. 

Panel  1  -  Help  Protect  Tour  Comimtfilty 

♦  Organize  A  Well  Plugging  Demonstration 

♦  Contact  your  local  University  Exteiistpii 

Office 

♦  Contact  the  Division  of  Geology  and  Land 
Survey 

♦  Cost -share  money  igaiy;i^i^ifas^is&Qim 
Farm  Service  Agency 

♦  Why  Plug  Unused  Wells? 

Prevent  loss  of  human  life 


■2^ 


bicrease  pcOpet^  value 

Protect  grc^undivtratar  fi<otii  potential 

pollution 
Leading  institutions  may  require  ii 

Pand  2  -  vnpiaggBd  SibmiemAWi^ 
CaaBeDeadlf 

This  panel  ha,s  rt-prr xJuctions  of  actual 
newspaper  :irticles  from  Missouri  and  Kan- 
sas documentuig  cases  where  people  and 
aiumals  have  fallen  into  3^m^^:^3^'^^d^. 

Panel  3  -  The  ^^m^em  otVuptngSB^ 
COpen)  WelLs 

Tliis  pand  Icuunvs  ihe  "K^ssica  McCluru" 
tragedy  tiial  uiaiiy  people  remember,  Jes- 
sica McOufe  wsi^-ti^  gill  fell  tnsdr 
an  "ei^  iocji''  '<3£»siedierabandoned  well  ia 
Texas.  Fifty-two  and  one  half-hours  later 
she  was  rescued  from  a  well  that  could  have 
become  her  grave.  She  survived  and  be- 
C£QBe«)»iS^'^Hld£)r  taii^^liiainy  are 
noi  so  lucky.  This  section  of  the  pane 
also  indudra  a  serk-s  of  ^\?.<^d  rings  de- 
signed to  show  people  exacdy  what  size 
weUs  can  be  found  in  Missouri.  ITie 
tings  ^sBe^fiiilieidfes  BO  ^ti^ 
taken  off  the  display  and  placed  over 
tin.'  heads  of  peojile  to  see  ifrhey  could 
fit  inside  an  abandoned  well  of  that  si2e, 
HUe  tings  come  in  the  following  sizes: 
6,  8,  10,  ti^' 1^34  indies  in  diametei 
Tliesc  rings  correlate  to  standard  sized 
well  casings  used  in  Missouri.  On  the 
floor  in  front  of  this  panel  is  a  fh  e  fcx 
diameter  rug  that  shows  an  average  siz 
^lUldtH^i^  "wdl  or  dsterO'  People  usu 
ally  stand  on  this  rug  to  "^tew  the  ex 
hitnt.  It  helps  to  drive  home  the  poin 
that  diey  could  have  just  £aUea  into  . 
weU. 

Panel  4  -  How  to  Hug  Band-Dng 
l^f^Os,  Bored  ^^eDs  and  Cisterns 

This  panel  shows  a  diagram  of  a 
hand-dug  well  before  plugging  and  af- 
ter plugging,  It  goes  on  to  show  the  six 


steps  eequiied  to  plug  li^tiidNhig  «^ 
pha^ogf^f^  ffitistmting  these  steps. 
Panel  5  -  How  Pollutants  Enter  the 
Groundwater  througli  Unplugged  Wells 

This  panel  shows,  iJirough  diagrams  and 
picxutes,  how  pollu^fes  can  enter  the 
0QHmiwa!tet  via  the  atmulus  of  pocfly  ocM)h 
structed  wells  or  by  tleliberate  disposal  into 
abandoned  wells,  \'oy  a  nonnal  domestic 
well,  die  aiinulus  is  the  space  between  die 
tSrfDed  h^  {ti^l}jr  d5#iii^es  in  diam^ 
eier)  and  the  outside  diameter  of  the  6  5/S 
inch  d iameter  well  casing .  Th is  annulus must 
be  sealed  with  cemeni  si  urn  or  bentonite 
Cs welling  clayj  tC)  pre\  L-ni  surface  contanii- 
uatfott  firom  mie^iig  ^  wel  lasm- 
Pane!  6  -  How  To  Pliig  Drilled  ^MbtMl 
Eur  Domestic  Water  Supply 

Til  is  j.>anel  sliow.s  u  diagram  of  how  to 
plug  a  domestic  well  in  bedrock  and  a  *.iia- 


gxsmofh&w  to  pkiga  ^(Me^^^fetuB?;^ 
consoBd^ted  materials.  Also,  an  illustrated, 
step-by-stqp  s^pps^^  is-sijiOwn'b^ 
type  of  welL- 

fia  im  eflS^rt  m  tmth  even  more  people 
:and  to  embrace  the  Gomputer  age,  DGLS 
pi&rsDnnel  ae6:to',#e  process  of  developing 
a  computer-genera  ted  well  plugging  dem- 
onstration using  Power  Point  software.  These 
Well  plugging  modules  will  have  'm^^limt 
computer  graphics  ami  sound  ^ects.  Pre- 
sentations will  be  developed  for  each  differ- 
ent tjrpe  of  well,  hand-dug  well  or  cistern, 
drilled  well  in  bedrock  and  drilled  well  in 
iWieonsolidated  material-  Theplanistoplaee 

Survey's  web  p^ge  (http://ww^i|||fi. 
state. mo. us/geolog\^ htm)  so  diat  it  i^ai  l 
viewed  and  downloaded  by  anyone., 


pivcffial  amajflpliSfertierit  to  fuither  the  mes- 
-fage  of  how  and  why  to  plug  abandoned 
wells.  When  this  is  placed  on  the  Internet  it 
will  be  instantly  accessible  to  the  entire 

this  information  into  their  teadiing  uMt&  Oft 
^nvte^igt^tai  Issues, 


The  Oil  and  Gas  Law  was  passed  in 
t96%  IdtU^  requires  wells  used  for  oil 
and  gas  pi-oductiofi^  water  dlspcjs^,, 
hanced  oil  recover)',  gas  storage  and  geo- 
logic information  to  be  cc^nstructed  in  a 
manner  that  does  not  contaminate  surface 
aad  groundwater  resources.  Approximately 

M^K)0,  34  wells  were  permitted 

In  addition  to  ensuring  proper  well 
construction,  the  oil  and  gas  law  requires 
a  plugging  btaidl©  be  placed  on  all  |*eF- 


plugged.  In  the  event  an  operator  iinjirop- 
erly  abandons  a  well,  the  plugging  bond 
is  forfeited  and  the  state,  working  through 
the  JMissouri  Oil  and  Gas  Council,  has  the 
authority  to  plug  the  welt 

The  Underground  Injectiott''.0ie(i|tjfG4 
Program  is  an  EPA-delegated  program  for 
which  Missouri  has  primacy.  Injection 
wells  have  been  dSvtdgd  nwo  five  classes 
by  EPA,  based  t^pon  the  type  of  fluid  in- 
jected and  where  it  is  injected  in  relati^ia- 
to  underground  sources  of  drinking  wa- 
ter. Missouri  has  wells  that  fit  into  two  of 
these  classes  -  Class  II  and  Cla^  V. 

Class  U  wells  are  oil-  an^'  ^&«^kted 
il^ection  wells.  These  wells  may  be  used 
for  the  disposal  of  other  lluids  produced 
during  oil  extractions  (mostly  water)  back 
teiifefe'P^ucing  horizon,  orfbrenhaae^ 
recovery  methods  to  incr^e  prodtietiosti 
TTiese  welfe  are  subject  to  regulati^tp^lgr 
the  Missouri  Oil  and  Gas  Law. 

Class  V  wells  t^also  called  sliallow  injec- 
4^  %ells)  includie  a  variety  of  well  types 
^WSp^ed;  fluid  into  or  above  an  un^^gimmi 
SGiyjfce  of  drinking  water.  In  Missouri,  this 
■well  categorjr  includes  mine  ti^iekfill  wells, 
septic  systems  (tank  and  lateral  field),  sink- 
holes improved  fojS^Rafeiag^j^ili^ia^,  heat 
pump  systems,  and  injection  wells  used  to 
groimdwater  cleanup  projects.  Septic  sys- 
tems are  regulated  by  the  Department  of 
Health.  Most  other  types  of  Class  V  injec- 
^Qiii^eQ^ji]^  regulated  through  the  Gean 
Water  Law.  The  department  administers  the 
program  and  maintains  anittventOiy  pf  Class 
H  and  Class  V  wells. 


The  mission  of  tlie  JVB^ouri  Land  Rec~ 
lamatieai!^^S»Sife^)(i^l^i^^  department's 


beneficial  restoration  of  mined  l3tsid$  ^4  tQ 
prolect  pufcdiG  h^Mi,  safey  fevf^ajfc- 
i^jnm^t  ftom  the  adverse  effects  of  mining 
within  Missouri.  Active  mining  regulation 
indtides  perniiitiiig,  inspection  and  enforce- 
mem  activities^  The  mmemls  regulated  irt* 
dude  &^^$0^^  isB&et^  (day, 
limestone,  sandstone,  sand  and  gravd^  tra- 
prock  and  tar  sancl.s)  anti  metallic  minerals 
Oead,  iron,  zinc,  copper,  gold  and  silver), 
"While  the  land  Redamationi  Commission  is 
ire^xstisible  for  £iKt:i^ssig!^^^<b^  and  gii^i^ 
trial  mineral  la^,  tfea  ises^nsflbllity  for  car- 
tying  out  tiie  duties  associated  with  metallic 
jaamerals  regulations  rests  solely  upon  tiie 
I  Program  and  ili^  #t<^@^ 
it  of  N^tiaal  Besotjroes, 
At  active  coal  mines,  surface  water  qual- 
ity is  protected  through  National  Pollutant 
Discharge  Elimination  System  (NPDES)  per- 
mitting, NPDES  monitoring  ensures  tl^  add- 
jbrmii^  ^oiki  ^  ite^ill^ipFopeily  managed 
and  adequate  soil  erosion  control  measures 
are  being  taken  to  pre\'ent  sedimentation  or 
acid  mine  drainage  from  entering  down- 
SEpeasa  tittiiataries.  As  for  the  pfoteetiGa  ^ 
gfiwndwater,  Gogl-^minmg  companies  are 
required,  under  land ledamation  [permits,  to 
conduct  hydrrjgeologic  assessment  prior  to. 
during,  and  after  mining.  Tliey  evaluate  any 
io^acts  to  grou^|N$@t|#:^ii};|t|tit)  or  quaUty 

in  the  yi^Stf  i^ti^m^tm.  •  W^^i^s^^ 

afe  further  required  to  mitigate ^I^SJi^^'.j^ 
fects  stemming  from  mining  activities. 

For  industrial  mineral  sites,  the 
t^^^pologic  ei^ii^tll^!^]^  tequi^^ 
IfeasiBses  lo  control  «|0ite'  and  sedimenJi 
movement  oif-^ate  arc  required.  Under  the 
Metallic  .Minerals  Law,  the  two  lead  mining 
companies  and  tlie  one  iron  ore  mining  com- 

plans  and  financial  assurance  for  tite  contin- 
ued maintenance  of  the  mine  waste  sites  af- 
ter mining  ceases.  The  objective  is  to  en- 
sure that  the  sites  are  stable  and  not  subject 


to  vfa^^ymi&  <^K*siQri  6f  (he  waste  mate^ 

ordination  role  to  ensure  t^gft  '^igpi 
water  poUuiion  control,  air  pollution  con- 
trol, and  hazardous  waste  management  reguf 
'Jjiory  requirements  am  ai^ 

est^^@i'^#tl  iscres  at  apprcssfc 
mately  800  industrial  mineral  mine  sites  in 
Missouri  are  permitted  for  mining.  Nearly 
17,000  acres  at  14  coal  mine  sites  are  per- 
mitted and  are  either  actively  being  mined 

addftioft,  there  are  15  coal  mine1||Siii^ifesfi|l*f 
ture  sites  with  approximately  5,100  acres  that 
tlie  department  now  has  responsibility'  to 
iteiit^^,  ^S^ti'Ume  projects  have  beefl 
coi«|3leiedaad^if#itacpe  M  vatjigajs  SJEages  of 
reclamation  design  or  construcflofi.  Ihe  10 
lead  mine  sites  and  one  iron  ore  mine  site 
permitted  under  the  Metallic  Minerals  Law 
comprises  approximately  4^600  aapes.  Hie 

reclamati^.^£^^^bSi&i^ll^j{^^  iOlfiiiitg  haS- 
(Segtsed. 

Significant  health,  safety,  and  environ- 
mental piobIte^  i9@e-'@fl:eri  ,as5cj<3tottid  with 
cpal  mine  lands  that  were  abafi^lisjftedj^i!!^ 
adequatdy  reclaimed  pricff  tOfSJ^giSof  state 
and  federal  coal  mining  statutes  in  1972  and 
1977,  respectively.  Ihere  are  more  than 
57*000  acres  of  abandoned  coal  miiie  lands 
iii  Missoiiri.  Although  natujre  has^  syb0!Eed 
much  of  this  land  over  the  years,  an  esti- 
mated 19,65t-)  acres  at  appro .\iniateiy  800  in- 
dustrial raineral  mine  sites,  more  Uian  10,000 
acnes  hasv&im^  |@^f^ 
braation  work  to  correct  a  wide  range  ai 
public healtli.  saJety  and  environmental  prob* 
lems.  The  worst  ones  of  diese  problems  are 
being  addressed  by  the  department's  Land 

abi)il^i(Stied  mine  land  projects  collected 
by  fees  charged  for  each  ton  of  coal  mined 
in  the  U.S.  These  funds  are  distrit?uted  to 
Missouri  and  other  stales  by  the  U,S.  De- 
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partment  of  the  Interior's  Office  of  Surface 
li^ning^  R<«:Iafnation  and  EnforcemetiL 

Since  1982,  90  abandoned  mine  land 
projects  have  iTcen  complcred.  reclaiming 
5,796  acres.  Acid  mine  drainage  from  aban- 
4tmsd  &M  mine  landl  Mltietdy  de^dbd 
several  breams,  most  mjlat^  CilidkE  -GPBie^ 
in  Boone  and  Callaway  counties.  Manacle 
Creek  in  Callaway  County"  and  Middle  Fork 
of  Tebo  Greek  in  Henry  Count)*,  resulting  m 
nmh^  M  feiDs  ia  the  |»»^  BadM^ibii 
f»d|eGi5  completed  from  1988-1994  iiitfiese) 

watershed^  successfully  alleviated  most  of 
tJu-  at  id  mine  drainage  problems  of  these 
streams.  Negative  impacts  on  aquatic  re- 
sources have  been  greatly  reduced. 

During  2001,  additional  texim&Mk^ 
work  will  be  conducted  in  Cedar  Creek  to 
funlier  lessen  the  fftccis  of  mine  drainage 
on  tlie  creek.  'Hie  Land  lieclamation  Pro- 

Surface  Mining's  Clean  Stream  Initiative. 
Clean  Slreain  Initiative  funds  address  acid 
mine  drainage  problems.  The  department's 
Water  Pollution  Control  Program  has  pro- 
vided additional  funds  through  an  SFil 
gmat  to  the  L^md  Reclamation  Progtiaii^':|3! 
address  Cedar  Oeek  water c]uality  problems. 
This  work  I  legaii  in  the  faU  of  200U  and  will 
continue  until  2002. 


ENVIRONMENTAL  EMERGENCY 

'!he  (.k-partmeni  has  Environmental 
Emergency  licsponse  (,EF.R)  [personnel  that 
ate  spedalty  uained  aad  equipped  to  pro- 
vide tedmical  assi^ance  in  the  event  of  a 
hazardous  chemical  or  petroleum  spills 
Based  in  Jefferson  City  within  the  En\  iron- 
mentaJ  Services  Program,  the  EER  staff  op- 
erates a  24-hour  miergency  tdeplKine  line 
"Mtrfiisbed  fbr  tikifig  repons  of  hazardous 
substance  spills  and  provides  on-scenc  re- 
sponse to  environmental  emergencies.  In 
addition  to  the  central  office,  regional  EER 
Stiff  ^  i&mtd  in  Poplar  BluCf,  Macon, 

vide  finely  on-Scene  response  throughout 
the  state.  Rapid  anti  etTeciKe  emergency' 
response  to  haZiirdous  substance  spills  is 
ee&&\  m  protecting  the  pub^and  preweat- 
ing  or  minimizing  adverse  impacts  to  the 
environment.  Water  resources  in  particular 
are  often  threatened  or  impacted  by  spills 
from  petroleum  pipelines,  barges  or  csher 
l^ssels,  chmkal  and  petroleum  bulk  stqie^ 
lige  ij^gol^  ttaia  and  hi^'w^y 

accidents. 

In  FY  2000,  EER  staff  documented  2,590 
incident  report.s  received  on  the  24-hour 


Hhe  department^  environ- 
vmUal  emergency  rcsjn  msi. 
boat  equipped  for  resfjond- 
fng  to  petroteitm  and  other 
chemical  spHls  on  maj'  r 
waterways.  Photo  from 


as 


OTiergency  telephone  line.  When  a  call  is 
answcrt-ci  on  tin.'  hoilinc  relating  to  a  chemi- 
cal or  peiroluum  spill,  a  duty  officer  docu- 
ments the  incident  in  a  written  rcport  ami 
Qdfie$  apfMDpifeife  a^on.  Such  action  may 
include  providing  technical  advice  on  spill 
cleanup  < n erihe  telephone  and  may  invoh  e 
subsequenl  notification  to  otlier  agencies  tiiat 
would  have  an  interest  When  wananted. 


fihaUng  tteioms  arwpladia  Ik  a  iXBOik  m  iemmmSmi fitti  ng  apfp^but.  Photo  ^  tm^fiS^. 


sure  the  protection  and  safety  of  the  public 
and  the  environment,  and  assess  and  docu- 
ment any  environmental  damages.  1  iie  EER 
^aff  maintains  a  fleet  of  specially-equipped 
response  tmcks  and  a  244oot  response  bG»9EC 
that  are  used  for  on-scene  response  as 
needed.  In  F\'  2000,  I-ER  staff  responded 
on-scene  to  470  incidents  throughout  the 
state.  The  24-hour  tel^hone  nundjcr  fpr 


depaitmexit  is  075)  654-^^. 


27 


t>n&  t^seven  specially-equipped  EER  (environmental  Emergency  Response)  trucks;  us^  py,  tH0  ^0artSient 


INTERSTATE  USE  OF  WATER 


3?!^  &40.403  -  ^  <^^miment  sh&ll 
represent  and  protect  the  interests  of  the  state 
of  Missouri  in  all  matters  pertaining  to  inter- 
state use  of  water,  including  the  negotiation 
of  inierstiite  compact  and  agreements,  stflb^ 
jm$  to  th0  a^proml  of^  general  assembly. 
Anyd^rtment  of  state  governmeni  affected 
by  any  compact  or  agreement  shall  be  gonr- 
suited  prior  to  any  final  agreement, 

Missouri  shares  the  waters  of  tts  ffla|(^f 
ris^  witfe  19  other  states,  Upstfeam  stat^ 
and  Indian  tribes  can  use  water  from  these 
rivers  before  the  streams  reach  Missouri. 
Federal  agencies  also  manage  much  of  this 
^fmter.  To  make  sure  that  Missouri's  inter- 
'i^^.m^^eted,  the  departmettf-'P^igfe* 
SfSQts  the  State  of  Missouri  in  l^ie  f 
irltieijitate  river  associations: 


i^0m  mmmmm  mmss^mmm 

The  Upper  Mississippi  River  Basin  As- 
^gNi^^l^tQlQ  Is         Vip  of  lepj!^^ 

latives  of  Missouri,  Wisconsin,  Minnesota^ 
Iowa  and  Illinois.  Steve  Mahfood,  director 
of  the  Department  of  Narui  al  Resources,  is 
Missouri's  UJVIRBA  representative. 

plan  to  balance  eesnonuG  development  wilh 
lemwemaeGt^  irapR0vmerit  mc^  ^  '^^^ 


3i  River.    TJMltBA  worics  through 

Congress  and  the  states  to  carry  out  provi- 
sions in  the  master  plan,  and  pursues  a  leg- 
islative agenda  as  agreed  upon  by  the  state 
ijieinbets,  HieAs^dation  also  serves 
^^g^l^  ^S5eiril^^padty  for  the  otigo 
ing  Mississippi  River  Navigation  Study,  sched- 
xiled  for  completion  in  2002,  to  improve  river 
transportation  and  the  river  environment. 
The  Association  has  been  very  successftjJ  to. 
attracting  private  and  federal  fo3Q#3tg  to  mt- 


MXSSOUBI  BIVEtL  Bi^^  JiSQClAm>N 

Membership  of  the  Missouri  KSlseef  .Sst* 
.sin  Association  (MRBA)  includes  Missouri, 
Kansas,  Iowa,  Nebraska,  North  Dakota,  South 
Dakota,  Montana,  and  Wyoming,  plus 
xmxi^Bm  Sepresenting  the  ifetsjfi's  Indiaia. 
tribes.  Steve  Mahfood,  director  of  the  De- 
partment of  Natural  Resources,  is  Missouri's 
MRBA  representative.    The  Association  is 

of  Engineers,  on  revising  the  Master  Wat^ 
Control  Manual  for  the  Missouri  River.  It 
also  pursues  a  legislative  agenda  as  agreed 
upon  by  its  Board  of  Directors,  and  provides 
•a  forum  fot  Ae€Ssdtissi«Sft  0f  eontemp^^u^ 
water  resource  issues  in  the  basin,  such  as 


Skrt^,  agricultural  issue^t  md  endangered 
species. 

For  die  past  13  years,  the  states  of  the 
Missouri  River  Ixisin  have  been  embroiled 
In  controversy  over  how  the  river  should  be 
Mianaged.  Hie  disagreement,  htou^  on 
by  severe  and  persi^)ent  drought  that;ti£^an 
about  1986  and  ended  with  the  Great  Flood 
of  '93.  TcK-uses  on  the  requirements  embod- 
ied in  llic  Missouri  Ri\'er  Master  Water  Con- 
trol Manual.  This  document,  ^tmiltaify  called 
Uie  "Master  MmuBi,"  guides  the  Cotps'  ]Res~ 
ervoir  Control  Center  in  Chmha.  Hie  Con- 
trol Center  operates  the  system  of  dams  and 
reservoirs  liiat  enable  management  of  the 

As  long  as  lainoiiyt  ia  the  basin  vmii^ 

mal  or  ;itiovc,  there  was  little  disagreement 
between  the  states  of  tlie  upper  basin  and 
those  of  the  lower  river.  Hosvever,  the  sys- 
tem was  not  se^srety  tested  by  dronght  tk^' 
■■<f^&mliSS'  bi^an  li&  be  draw^i  down  m  ttr 
spmse  to  the  si&^yesk 

tiitr^ugh  1992, 

'l"he  crux  of  the  disagreement  is  funda- 

ervoir  levels  t  ught  to  be  held  at  high  levels 
-  even  in  (.liou.nht  -  to  protect  the  recreational 
intkislry  has  devekipeti  around  the  six 
large  lakes  on  llie  upper  river.  Missouri  views 
.tJlis  position  with  considerable  tse- 
cause  it  would  deny  our  use  of  a 

significant  shate  jbe.iA^fier.^Eii^  in  the 
reser\'<  >irs. 

In  effect,  if  the  upstream  states  were 
«iic6e!^  ill  dtait^^ttieifiii^ 
egy  to  meet  dieir  demands,  it  woutd  eom^ 
pletely  comprrmise  tlie  purposes  for  which 
the  system  was  designed  and  built.  The 
design  objectives  for  tlie  system  were  to  store 
^ter  in  wei  seasons,  jidieasing  it  M  dry  sea- 
$bp^  fp<^i^bA4)!leBpdi2.<^troL  navigation, 
water  supply.  po\ver  generation,  irrigation 
water,  and  fish  and  wildlife  benefits  through- 
out even  the  most  severe  droughts. 


Since  1998,  the  MRBA  has  &gsaiij(f>@^ 
£ag  <!ifl[  a  Consensus  management  plan  for 

the  Missouri  Rivertoiecommend  to  the  Corps 
of  iingineers.  "Hie  plan  MRBA  eventually 
adopted  was  ni>i  supported  by  Missouri  be- 
cause it  placed  t^'wmii  emphasis  on  re- 
tainii^  water  in  upsiifeaitt  ses^voim  for  tec- 
reatkjfialfHiiposes,  jnd  placed  Mi^oufiatis 
at  greater  risk  of  catastrophic  flooding.  Dur- 
ing 20U1,  tlie  U.S.  Army,  Corps  of  Engineers, 
plans  to  hold  public  woricshops  liiAf  B^i^ 
ings  on  the  management  strategy  it  will  rec- 
ommend, and  .Missouri  will  develop  formal 
resprjnses  in  an  effort  to  reach  eventual  con- 
currence on  a  plan  diat  w  ill  respect  and  pro- 


ARKANSAS- WHITE-RED  BASINS 
INTER-AGENCY  COMMTITEE 

l^te  AilEansas-White-Bed  Basins  Inte*^ 
AgcncN'  Committee  (AWRBIAC)  includes  rep- 
resentatives from  the  states  of  Missouri,  Ar- 
kansas, Louisiana,  I'exas,  Oldahoraa,  Kan- 

tor  of  the  Department  of  Natuial  Resources 

is  Missouri's  A\xn<BIAC  representative.  Fed- 
eral agencies  in  AWUFilAC  include  the  f)ept. 
of  the  interior,  U.S.  Geological  Survey,  Bu- 
•Iptofjf  Reclamation,  National  Oce^c  and 
ite<^bjefife  MnUni^tion,  Federal  Emer- 
gency Management  Agenc>',  U.S.  Army  Corps 
of  Engineers,  ^t)urhwestern  Power  Adminis- 
tration and  die  Natural  Resources  Coiiserva- 

The  committee^t^ists  primarily  for  co- 
ordination and  communication  purposes 
Administration  and  hostiny  of  meetings  are 
rotated  among  bolli  stale  and  federal  mern- 
bers^  11ie0iinaf)ra<:tivityctf^irtterest  to  Mis- 
souri is  the  develGfira$!JEof<^rating  plans 
for  the  White  Rixer.  which  includes  Table 
Rock  Dam  <  "leam  ater  l>ani,  and  part  of  Lake 
Noribrk  iii  Missouri.  Also  of  interest  is  the 
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development  of  abatement  measures  and 
methodology  to  improve  dissolved  ox}^en 
content  of  the  tailwatcrs  of  White  River  dams. 
A  revised  operating  phm  for  the  White  River 
has  been  developed  that  improves  economic 
imm  while  addtessing  issues  t^ke^tti^mf 
dissolved  oocygen  in  the  laifwate^  tfiat  Rem 

firom  liydroptiwer  dailia. 

Ill  2001.  (lie  Corps  of  Kngineers  will 
begin  a  comprehensive  study  of  water  allo- 
mHon  in  die  White  River  Basin,  with  the  ia* 
tent  of  developing  an  equitable  shadi^  ^' 
water  aitiong  various  mseis. 


U&WBBL  MBSKSieei  RIVER 

Tlie  Lower  Mississippi  River  Conscrva- 
ti<Hi  Coxnnuttee  (LMRCC)  has  memb^ship 
'^illlM^iie  states  of  Missouri,  T&sae^ 
.SeCi  Kentucky,  Arkansas,  Mississippi,  and 
Louisiana  I-Vtieral  agencies  represented  (as 
nun- voting  associaies  J  include  the  U.S.  Array 
Corps  of  Ef^ine^,  Environmerrtaj  Pral@C^ 
tion  Agency,  U.  Si  <^9lo^cal  Survey,  Natu- 
ral Resources  Consef<«uieH3  Sluice  attd  11.S. 
Fish  lK'  Wildlife  Service. 

Tile  LMRCC  diliers  I  rum  otiier  basin 
#sp^tion5  hy  Mdud&ig'  kAd  "WildESI^ 
agei^es  as  wel]  as  environmentsd  regula- 
tory agencie.s,  Thv  LMRCX"  has  several  stand- 
ing sulKoinmiuees  that  deal  with  s|x*cil!C 
subsets  of  lower  Mississippi  interests,  such 
ilis  fi^'and  wildlife  and  water  quality. 

The  LMRCC  is  addressing  several  water 
qualirs'  issues,  including  Gulf  hypoxia  (low 
dissolved  oxygen),  fiypoxia  is  thought  to 
be  <»used  by  excessive  nutrients  in  Missis- 
^ppi  River  water  flOwU^  into  die  ddf  of 
Mexico.  High  nutrient  le\  els  ultimately 
sult  in  f)xygen  depletion  in  the  water  and 
the  development  ol  a  vvitiespread  dead 


hole"  over  Antarctica.  This  is  an  issue  for 
Missouri  because  some  of  the  nitrogeiiJftftd: 
phospiiorous  nutrient  sources  have  been 
identified  as  coinini^  from  grain -producing 
states  in  the  Midwest,  Irom  bolli  urban  and 
niral  areas  including  pofiit  and  nonp#iie 
30iif)Bes,  eJ^.  elHuent^oiii  wastewater  Ota^ 
ment  plants,  and  --U mmxMvT  TVOXOE^ftOAj^M 
courses,  parks^  ;and  farmlands. 


mmcx 


The  interstate  Council  QR^SI^ti^. 
'i^l^T^)  i!9f#mtionaI  organization,  wi^  msm- 
bers  representing  sute  water  resource  agen- 
cies, that  strives  Ui  [>r(>nit)te  the  intere.sts  nf 
.states  in  dealing  witil  itie  lederal  governmeni 
<m  issues  related  to  water.  ICWP  has  a  VP^- 


from  among  state  members.  TTse  < 
tion  sponsors  annual  forums  addfessing 
water  resource  issues  of  interest  to  states, 
and  an  annMal  conference  in  ^CMur^;t^  to 
bring  together  federal  agency  c^dais;  and 
Cnngressional  staff  with  state  representatives 
(( )  discuss  water  rescxirre  cnncerns  u(  states. 
Missouri  is  an  active  participaiu  in  ICWP  ac- 

The  ICWP  has  a  standing  committee  to 
coordinate  the  activities  of  interstate  ri\'er 
basin  oiganizations  toward  a  more  effective 
national  input. 

Tlie  member^iip  of  the  Mississippi  River 
^ttfci^  CGwn^iiS^n  (MRPO  includes;  att' 

ten  states  bordering  on  the  Mississippi  Riveft 
The  .MRI'C's  major  thrust  is  towarti  improv- 
ing opjxjftunities  for  tourisiu  growth  along 

the  ^fississtppi  Riwr  ii>odp  ^i^O&^mi^ 
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Missouti's  Mississippi  River  Parkway 
(^^^de^^xm  im  SLve  m&^^Sners  appointed  hf 
itegQf^i^or,  plus  two  senators  and  two  rep- 
resentatives appointed  by  the  State  Legisla- 
tyxe^  Tiie  dcpaitment  participates  in  a  tech- 
3B^£aIl»l^i'isor>'  capacity^  witfeil^lfis^^fU^tlfei 
partmeAte  of  Traiispottation  and  OaiiSpi^^ 
tion,  and  the  Divi,sion  of  ToutisriL 

Missouri's  participation  in  theMRPChas 
I'ocused  on  Improving  tJie  environmental 
quality  of  the  river  corridior  mn-^iS^W^lSl^ 
crease  the  region's  attractivera^to  fibiirt^ 


AOSSIS^m  BIV^  BASIN  iOtBNCE 

The  Mississippi  River  Basin  Alliance 
(MRBA)  includes  both  individiml  and  agency/ 
corporate  memberships.  The  Alliance  fo- 
mms  on  ^i^^sim&0i'^^sms  tjaowglicajt 
tibe  Mississippi  River  basin.  Various-  etsm- 
mittces  address  issues  of  current  importance, 
such  as  environmental  justice,  n<:jn point 
source  pollution,  legislative  agenda,  and 
ii©flitori(ig  ^iafSl  loiiaSlves. 

The  JMRBA.  meets  annually  for  ^diakM 


MONITORING  WATER  QUALITY 


to  establish,  develop  and  maintain  an  ongo- 
ing statewide  surface  and  groundwater 
monitoring  prog  ram,  the  purposes  of  which 
are  the  following:  1)  determination  of  am- 
bient surface  and  groundwatm'  quality  for 
use  as  background  or  baseline  water  quality 
data:  2 J  detection  of  trends  in  the  character 
and  concentration  of  contaminants  in  sur- 
face and  groundtvater  resources;  and  J3" 

C^tamination . 

The  Department  of  Natural  Resources 
(the  depamnent)  conducts  an  extensive 
lijOfiitoring  program  for  diSfii^Jg  arid  &m 
Cfdb!iii&"  ide^nninants  in  public  drinking  ws^ 
ter  systems.  In  FY  '00,  more  than  2,700  pub- 
He  water  sup[)liei;  were 
tested,  with  over  127,000 

ifeiicovers  both  surface  and 
^BUnd water  sources. 

Most  of  the  tests  are 
performed  on  tap  water, 

''finished"  water  that 
pig<^pje  drink  or  tise  for 


reatment,  S^ioe 
"raw"  water  monitoring  also  is  done  to  pro- 
vide operational  data  to  water  system  op- 
erators, and  to  help  tliem  in  their  treatment 
processes.  For  example,  well  water  is  tested 
m  M&lp  the  wsemtiis^^vi^  MiSm  t^af  Is 
entering  their  water  works .  Tbk  helps  them 
know  what  treatment  to  provide  and  to  pre- 
pare in  advance  for  potential  problems  witli 
&ture  regwlattonSi 

tlle^ist  majority  of  water  quality  vio- 
lations are  for  failure  to  meet  the  require- 
ments of  the  Total  Coliform  Rule.  Total 
coliform  bacteria  serve  as  an  indicator  tliat 
ito^ts*^using  organisms  may  be  present, 
and  all  public  water  systems  in  Che  state  must 
test  for  this  type  of  bacteria  <3!very  montii 


■Ghemtsts  go  through  many 

steps  to  analyze  a  sample  of  I 
drinking  water.    Fhoto  from 
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they  dispense  waier  lo  ihe  public.  The?- 
dfepartraeitt's  Public  Dfiiiking  \(^ter  Progcam 
'®QWP)  provides  an  annual  compliance  re- 

that  lists  iill  of  Missouri's  public  water 
systems  with  maximum  contaminant  level 
(MCy  violations  and  those  ^9^^  chronic 
DocMiiioiing  viola^on  probteess*  1^ 
recent  reports  are  aviaifeiMe  on  the  PDWP's 
home  page  ;il  \vww.dnr.sl*C0ia8.'e,li§/#efi/ 
pdwp/homepdwp.htm. 

public  water  systems  with  serious  vm~ 
J^r  quaBty  vioktions  poten^M^  ^Ife^^. 
public  health  or  multiple  monitoring  ^^i^l^ 
tions  are  placed  on  a  Significant  Non-Com- 
plier  CSNC)  list.  The  department  works 
closdy  with  violators  t^jpefei  them  to  ecTO- 
pliance  in  a  timely  manner.  During  1999^ 
:SBlly93of  the  more  than  2.700  polite lilSlter 
Sj^tems  wcTc  on  I  Ik-  SNC  litit. 

For alJ  violations,  public  water  sf^pp®§- 

serve.  The  method  of  notifidatioii  varies  by 
the  violation  arx!  .system  t>'pe.  Some  water 
qtialif)'  vit)l aliens,  such  as  the  confirmed 
detection  of  I'ecal  colit'orm  bacteria  or  E.  colij 
warrant  more  imnsediate  action  due  tq  thm 
tbmu  to  public |ieai|$L  Mitm^smMWi' 
lations,  the  department  requires  systems  to 
immediately  notify  their  customers  to  boil 
liieir  water  before  consumption,  Boil  water 
ctftiersrsiiai&l 
beaicc 
Sume. 

In  addition  to  compliance  monitoring, 
the  ctepartment  also  provides  monitoring  that 
i^^st^ls^^^lb'w^r  systefti* 'l&aiatScipate  the 
impact  of  future  regulations.  For  example, 
in  2000,  the  Public  Drinking  Water  Program 
initiated  quarterly  monitoring  for  disinfection 
by-products  in  120  potentially  vulnerable 
secondary  water  systems  to- ^live: 
level  of  disinfection  by-products.  Second- 
ary .systems  do  not  liave  their  own  water 
source,  but  iiistead  purcliase  their  water  from 

aiiother  water  system. 


Disinfection  by-products  are  formed  in 
drinking  water  when  a  disinfeGtant  (usually 
chlorine)  is  added  to  the  water  to  inactivate 
bacteria  and  other  potentially  hannful  mi- 
crol^cs.  The  disinfectant  reacts  with  natural 
organic  mattCT  in  the  water  to  form  dfeinfec- 
ion  by-ppoducts,  some  ©f  which  can  bissve 
iSgrious  health  effects. 

The  purpose  of  the  special  monitoring 
was  to  see  if  any  of  the  systems  would  have 
problems  with  the  maximum  contaminanf 
IgVel  (MCL)  limits  anticipated  to  be  lequiFed 
bfjr federal  regulations  in  2002  for  large  sys- 
tems and  200  i  ihr  small  .systems.  The  moni- 
toring revealed  a  number  of  systems  diat  will 
oee^i  to  work  togeiiej^^th  their 
pliers  to  try  to  reduce  disinfection  bj*^BI# 
uct  levels  before  the  rules  apply.  Because 
of  the  PDWP's  special  monitoring  effort, 
these  systems  now  have  more  time  to  pre- 


The  department  first  beeattiedware  of 
riaethyl  tertiary  butyl  ether  (MTBE)  as  a  po- 
ijgEltial  threat  to  Missouri's  drinking  water 
in  1994  and  adtled  it  to  the  list  of  volatile 
organic  cliediicals  routinely  tested  for. 
Public  water  systems  served  by  surface 

groundwater  systems,  once  every  three 
years.  The  end  of  2000  marked  a  mile- 
stone as  the  PDWP  completed  two  rounds 
of  MTBE  testing  for  all  public  water  sys- 
teiBs.  In  st^ii6tl^iK2)'^f&utine  testfingy 
MTBE  results  are  also  provided  when  other 
volatile  chemical  tests  are  run.  The  larger 
public  water  systems  (serving  10,000  or 
more  people),  all  surface  water  systems 
afid  seij^  ^gp©ttQdiwra*er  systems  are  tested 
everyr  three  months.  Missouri  has  been 
fortunate  in  that  over  the  years  onl\'  five 
public  water  systems  have  been  impacted 

by  MTBE  eont^mination.  Iti  all  cases,  the 


source  of  conuiniinyiion  was  leaking  un- 
detgrduxid  petroleum  storage  tank& 

A  part  of  the  monitoring  plan  is  a  vul- 

ncrabilirv'  assessment  p^Tformed  to  supp<irt 
liie  "waiver  ot  monitoring"  reijuirements. 
This  inc£ia»e!  ti9ilf3tiktl^^ 
lie  ^^sUier  supplies  and  ^te^K^i^taa^ 
tion  W  be  considered  tHegfeihfl^infi  itipdl- 
lOfing  requirements. 

The  Public  Drinking  Water  Prognim  uses 
a  vulnerability  asstS8i3rkem  to  determine 
which  sources  of  drinking  wjuer  need  to  be 
tested  for  certain  eheiiiiails.  If  certain  chemi- 
cals are  located  in  ;i  geographic  area  and 
may  potentially  alleci  a  drinking  water 
souice,  that  source  is  monitored  for  the  pfe$>< 
6fl0&  of  those  chemicals  in  the  water.  Ihxs 
allows  the  cost  of  analysis  to  be  focused  on 
tlic  \'ulnerable  sources.  Without  these  as- 
sessments, the  depaitmeni  would  have  to 

dftBinica]  lisied  bjr^  U.S.  Enviroia^Siim 
Protection  Agency  (]B^i0  jiS44rinldtiswsi^ 

contaminant 

The  deiiarimenl  is  implementing  a 
S0iii<::e  water  amassment  plan  to  identify  afv> 
eas  highly  vulnerable  to  contaminants.  The 
source  water  assessment  plan  describes  how 
Missouri  will  delineate  geographic  areas  that 
may  influence  the  quality  of  drinking  water 
and  identify  potential  contaminant  souroi^ 
within  the  areas.  The  department  is  delin- 
^tting  source  water  protection  areas  for  4800 
weUs.  The  gc^al  is  to  protect  public  drinking 
water  source  fKm  coatatttSxstioa  and  pfO^ 
vide  safe  drinking  watec  lliedtip^uetti^s 
plan  vvzs  approved  by  the  U.S.  EPA  in  June, 
2000.  and  has  verified  the  locations  of  over 
9700  potential  drinking  water  coniaminant 
Sites.  Ttesoiiitsewsta-assessmetiis^^ 
completed  in  2003- 

The  PDWP  contracted  ^  ith  the  Univer- 
sity of  Missouri  ff>  acquire  accurate  locations 
of  potential  tlrinking  water  contaminants  in 
llt^li^it)'  of  pulaElCidrinking  water  sotif^i^ 


During  2000,  the  POWP  and  the  university 
kfeoiedi^lj^'pCAejDlId  f^inking  water  cxsn- 
taminant  sources^  tnrfas^all  die  total  number 
of  inventoried  sites  to  0J~0  All  informa- 
tion is  bejjlg  collected,  stored,  and  used  in  a 

ass^ments  increase  awaieness  of  die  threat 

to  drinking  water,  liut  do  not  mean  the  (mb- 
lit  water  systems  Wavc  lx\-n  etmtaminated. 
Tlie  assessments  are  lieing  provided  to  wa- 
ter systems  and  the  public  to  inform  them  of 
the  poc^ntial  ,^i!sem  m  their  drinking  water 
source  and  tO/^S$:(3U^^ik>^50£tt€01^^ 
protection. 

The  PDWl^  and  tlie  University  of 
Missouri's  Canter  for  Agricultural,  itesoitM%, 
aifid  gfivlt&iimental  Systems  iCMM^'hme 
made  maps  :md  otlu'r  information  on  all 
public  water  s\  stem  wc-iis  available  to  the 
public  on  the  Jnicrnet  at  hitp:// 
W9rm3msxi:&ssoati'.e6ti.  tn 'WciidtaiOfi, 

tailed  land  use  maps  have  been  completed 
and  are  availatiie  from  (he  Pi:>WP  for  66 
public  cirinking  w  ater  w  aterslieds. 

Outreach  aaivities  have  been  condu<^ed 
to  educate  the  public  about  the  imponance 
of  protecting  their  drinking  water  sources 
from  contamination.  'I'he  department 
strongly  encourages  vtjluntary  source  water 
protection  efforts  to  protect  \water  quality, 
and  hopes  that  communities  will  take  ad- 
vantage of  the  source  water  assessment  re- 
sults as  a  starting  point  fpr  local  source  wa- 
ter protection  efforts. 

The  department  studies  the  recharge 
areas  of  springs,  and  dehneates  losing 
Strums  and  s^i^hdtes  lio  '^emm^  aieas 
where  groundwater  is  particularly  prone 

to  contamination.  Harmless  fluorescent 
dvcs  are  usetl  !o  trace  the  movement  of 
giouiHlwater  ironi  its  recliarge  area  to  its 
discharge  poittt 


Since  li?89,  the  department  has  per- 

where  groundwater  resources  can  easily  be- 
come contaminated  by  surface  acti\  icies.  In 
jkarst  areas,  much  surf  ace  waier  is  channeled 
iindeigtQund  in  ktsii^  stteams  an£l^ij]di#e^ 

resurfaces,  sometimes  as  far  as  40  milesaway, 
at  a  spring  or  ^prinys.  Waier  wells  between 
tJic  reciiarge  poini  and  tlie  receiving  spring 
can  be  affected  by  contaminants  entering  los- 
ing scc@ams  and  sinkholes. 

The  results  of  individual  dye  traces  are 
stored  in  the  department's  Dye  Trace  Data 
Base.  Since  1989,  several  reports  have  been 
pu^li^^  that  describe  in-depth  studie»,<Q| 
s^V!mI  major  spring  systen^  (Hydrv^eatl^ 
€^ihe  Bennett  ^^fir^  Area,  Laclede,  Dallas, 
Webster,  and  Wright  Omnties,  Missouri,  Wa- 
ter Resources  Report  No.  38;  and 
Ifydn^eolf^'  (f  t$m$§mramec  Spring  Afva, 
•XtSHar  Baadttre«$  &epc»t  Ho^  ^  ex- 
amples. 

The  Water  Well  Dritlors  la w  requires  diat 
all  persons  engaged  in  water  tracing  register 
willi  i^  department  and  letusw  the  regislidr 
tion  annually.  All  proposed  injections  must 
be  reported  to  tlie  department's  Division  of 
Geology  and  Land  .Siin  ey  prior  to  injection 
of  dye,  and  written  und  graphical  documen- 
tation of  traces  is  provided  to 
the  department  within  30  days 
after  ccxnpletion  of  each  trace. 
The  information  will  he  pro- 
vided to  interested  parlies  upon 
request  at;ti@sc  of  leproductton. 
For  thejme  to  be  indiided  in 
the  department  s  dve  trace  da- 
tabase, the  diita  must  Ix'  exam- 
ined by  a  three-member  IJye 
(^i:p9fliflfde.  ff  t^  ^0 


Staff"  collect  fish  Jbranafyses  of pot- 
luhiiits  that  may  accumulate  in  fish 
(iiSiWS   Plioto  from  DHQ/ESf 


quality  and  documentation  are  sati^csorf, 
:^ieQ  the  fesuks  are  etueied  iQlto^titeil^iait' 

nfient  dye  trace  database. 

Compliance  monitoring  is  perfonned  to 
test  wastew  ater  from  facilities  with  National 
I'oUutant  Dischaige  Elialfiiatiqn  System 
C^TOB^      opantitig  p&mts. 

Tt^  <bpartmeni  pt  rfnrms  a  variety  of 
water-  and  sediiTX'nt-tiujHts  in\-estigations 
each  year  in  the  lorm  ol  ccjni]:)laint  in\^esti- 
gations,  wasteload  allocations,  ecological  risk 
ms&s^^ms,  and  fish  tissue  cGfiin^^ctsmt 
nionitorfng.  Depaimient  biologists  are  cur- 
rently developing  aciuatic  macroinvertebrate- 
based  "biocriteria"  for  assessing  stream  qyisd- 
tty  ia^as^^jx>^iegioft  |jfe&e  «iate.  TN$e 
oeiMst  Witt  lie  iikc^^ 

the  state  water  quaUty  BlsMldai^- 

Due  to  the  Flood  of  1993.  a  federally 
funded  sanitar>'  landfill  inonitonng  project 
foi  flood-damaged ^nitsOff  totcitO^  lvsis 
tenideEn^ted.  Efl^ects  of  the  flood  included 
periods  of  surface  ponding,  soil  saturation, 
and  elevated  groundwater  table  and  in- 
creased velocity  in  the  subsiixface  movement 
<^^mim.  tfse  iiepalitiiiefit  i«eeJi?ed  equip- 
ment and  training  to  monitor  landfills  that 
( )perated  before  and  after  the  flood  to  deter- 
mine ifany  surface  or  groundwater  contami- 
nation occurred. 
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Itie  results  of  "tfliersttidy  incttcated  that 
landfills  contributed  no  measurable  contami- 
iKHion  of  MiifiK  c  water  off-site.  Also,  no 
imp;ic[  to^^rounclwatercaultl  be  determined 
lo  have  taken  place.  However,  many  of  the 
landfills  studied  did  exs^trnt  si  ^^scd^nt 
it0!^imixi  tli<-'  migration  of  landfill  gas  (meth- 
ane^ diirdugh  tb^,S9Uan»y&Qm# 

Some  of  these  mll^^itipns  present  a  po- 
^tial  public  ^«^pldbi®&  due  to  the^H^ 
gers  asst  K  iated  with  ejcplosion  or  asphyxia- 
tion shoukl  tlie  gas  accumulate  in  nearby 
siructuros.  I'or  example^  in  tile  spring  of 
1998,  a  fire  started  in  the  basement  of  a  pri- 
va^  homesicuatfed  nei^ls&rji:  closed  laniiltt.. 
A  fieM  investigation  conducted  by  the  de- 
partment confinned  lliai  ilie  tire  wa.s  can  seel 
by  metliane  gas  migrating  from  liie  landfill 
inJO  ctSsdk^  in  3ie  fldor,  and  limiting  frotii 
■tibe  water  faster.  Noonew!isln|ui£d;how- 
e\'er.  within  week.s  of  the  investigation,  the 
landfill  c  [ler  [lurchased  the  home  and  prop- 
erty from  the  citizen,  and  bought  anotlicr 
home  that  was  threatened.  W^^mm'm&m 
vacated  due  to  die  ongoing  threat  of  explo- 
sion. Throiigli  an  extension  of  the  original 
project,  furttier  siu<.ly  is  underway  to  gain  a 
betfqr  understanding  of  what  can  be  done 
to  evaUti^  and  address  ttiese  mediane  gas 
migrations  that  tm0igssWMlmdM»i^^ 
out  (be  state. 

mmaomm 

The  maj()r  purposes  of  the  water  fpalr 
ity  monitoring  program  are  to: 
W  dtoMfitt!fiaeijackgr{)und''  or  "refiaeiioe" 

water  cjualit}'  conditions: 
2}  better  understand  flow  events,  and  diur- 
nal and  s^isonal  water  quality  ygnatiQn 
and  ii^  iidiiEifi^jng  processes! 


^a^Mb^ts.  and  distinguish  between 
die  impacts  of  water  and  habitat  quality^ 

4)  assess  time  trends  in  water  quality; 

5 )  characterize  specific  and  re^^ional  impacts 
ot  point  and  nonpoint  source  discharges 
ouster  quality  and; 

•0v{lt^  for  compliance  with  water  quality 
standards  or  wastewater  permit  limits. 
All  of  these  objectives  statewide  in 
scope.  Reference  conditions  of  w  ater  chem- 
feiry  aiKl  <^aqua^  macroinveite^brates  have 
beeri  or  are  being  used  to  develop  watex 
quality  standards.  Due  u->  ihe  cost  of  envi- 
ronmental monitoring,  die  department  rou- 
linely  coordinates  its  monitoring  activities 
m^iSitiiei^  0&X&  md  federal  agencies. 

The  strategy  for  monitoring  varies  by 
the  waters  hftngsampleti  Manx-  water  qual- 
ity jnoniionng  strategies  exist  including  moni- 
toring eMuent  dischaiges,  tuostiloring  the 
impacts  (^discharges  upon  localized  sui^ice 
v\  aters.  monitoring  extended  impacts  Irom 
iitluent  sources,  and  txmducting  ,surv'eys  of 
background"  conditions.   The  monitoring 
acttviiies  through  whidi  these  stiategles  are 
implemented  Eafee  se^t^^^i^ 
I')  Fixed  station  chemical  monitrjrinq  net- 
works, '{'he  dejxinnieni  maintains  03  fixed 
stations  througli  cooperative  agreements 
fdfe  iStSs  VS.  Geological  Survey  and  % 
^es  maintained  by  the  department's  lab, 
and  routinely  tracks  data  from  about  60 
other  sites  moiiiiored  by  other  agencies. 
^  Intensh^e  surveys 

3)  Special  topic  monitoring  (fish  kUl  investi- 
gations, bactcml  inoiiitori^$pi|amj|^^ 

transport  studies,  etc.) 

4)  Toxics  monitoring 

5)  Biological  monitoring  (of  aquatie 
maeroin vertebrates).  The  0is^imti&^ 
piesendy  is  nt^nitoring  60  streaixiS  wgm- 
ally. 

6)  Fish  tissue,  sediment,  and  shellfish  tnooi- 
lolfli^.  Hie  l^ssouri  Depaioneniof  Con« 
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department/ll^^  J^tdfeitors  about  20 

ticidcs  and  metals,  in  fish  tissue. 
7)  Monitoring  by  volunteers  -  A  coopera- 
tive program  sponsored  by  the  Depart- 
ment Matuig!!' Eesource§,  the  Depail- 
ment  of  Conservation,  and  the  Conser^ 
vation  Federation  of  Missotiri,  known 
as  Stream  Teams,  has  irtiined  ;ind 
equipped  volunteers  around  tlie  state 
fe^'  coiiduet  both  chemiGal  and  biologi- 
cal monitQiing  of  sti  eanis.  At  present, 
there  are  approximately  1.200  active 
volunteers  monitoring  1,015  different 
sites.  Most  of  tile  data  collected  by  these 
volunteers  i^^^fj^  W  ^ 
department'^  ^pitS?ol' 

tt^  water  quality  monitQ]^  projgr^- 
di^i4fisejii&e^^  a  program 
to  characterize  and  cope  v^ith  point  source 
wastewater  discharges.  This  program,  which 
has  stressed  cliemical  monitoring^  appears 
to  hai'e  been  successful. 


In  IWB,  the  depariS^l^WfeiSi^Slplia^ 
jaSv^jit^Sjfenng  programs  in  the  ftjUowing 

wa]^: 

1)  maintain  the  size  of  the  fixed  station  flow 
and  chemistry  network,  and  include 

•.^€^c^  '^aial^  of  s^menB 
streams; 

2}  increase  the  amount  of  intensive  chemi- 
cal and  biolo^cai  water  qualil^^  .studiesj 
and 

0  '^m^m  the  amount  of  aquatic  W^^^ 
brate  sampling  statewide  toward  the  de- 
velopment of  biological  criteaa'Wittunthje 
water  quality  standards, 
"l^inajor reasons  for  these  cfianges  are 
.^ceplion  that: 

J JjRiOPe  large  municipal  or  industrial  waste- 
water discharges  need  substantial  wa- 
ter quality  study  to  fully  understand 
their  impacts  on  receiving  waters  than 

duct; 

2)  biological  crit  eria  may  be  better  tlian  con- 
ventional chemical  monitoring  for  cliar- 
a,cteri2ing  many  nonpplnt  pollution 

3)  many  problems  in  streams  are  not  due 
to  water  chemistry  problems,  but  to 
physical  problems  in  the  stream  chan- 
nel, ih  tfe  tipe^asiSEj^  «a'jSirthef  up  In 
ithe 'Wsgtershed. 

The  hijggest  challenge  will  be  to  find 
a  way  to  assess  the  water  quality  impact 
of  thousands  of  confined  animal  feeding 
operations  aCTOss  the  state.  To  date,  the 
DeiMiitment  of  Na  tural  Resources  and  the 
Department  of  Conservation  have  been 
able  to  investigate  and  document  at  least 
a  portion  of  aU  discharges  that  have  caused 

kills  ^  but  no  monitoring  program  has 
6ver  tried  Do  assess  the  day-to-day  sub- 
acute impacts  of  these  poUutiQA  S(3UiCes» 
which  may  be  significant. 


-  ^^et^cmkm^skoB 

maintain  an  inventory  of  groimd  and  sur- 
face water  uses,  quantity  arid  users.  -  Vie 
depattnieut  s^iall  inventory  the  following:  1 J 
existing  surface  and  grouTidwater  uses;  2) 
quantity  of  surface  and  groundtmtef  ava0r 
able  for  uses  in  the  future-  0  «Wfer 
extracHon  and  usepat^rm. 

As  part  of  the  Major  Water  L'scrs  Law 
tHSMo  256.400),  tlie  depanment  compiles 
water  lise  information.  Major  water  users 
d^fiestl  aS'  tiie^  users  that  are  capable 
of  pumping  greater  than  100,000  gaUons|)er' 
day  from  either  groundwater  or  surface  wa- 
ter. There  are  l,9t>6  users  registered.  There 
is  no  penalty  for  failing  to  report.  Most  likely, 
^IQfe  stes  laany  major  water  usesm  li^  ii& 
not  report.  The  Major  Water  User  Databa.se 
include.s  inf  ormation  about  location,  amount 
of  w  atei-  used  and  type  of  use  (domestic, 

niufiiei^I,  gi^tibflv  ^m^m,  ^(^^is&b^, 

electrical  generation^  wUdlife,  and 

drainage. ) 

The  department  is  updating  the  water 
user  registration  forms  for  Internet  compat- 
ibility. Currently,  the  water  user  registration 
fonns  are  mailed  via  the  U.S.  Postal  .Serv  ice 
lo  the  p^jpr  ^ttpr       ia  ^  .s^ate.  Users 


type  In  Of  pfiht  to  tJifi  litfoiinaffisan 
mail  the  completed  form  back  to  the  depart- 
ment. The  first  stage  of  the  programming  is 
finislied  and  allows  Internet  access  to  tlie 
registration  forms.  Adobe  Public  Document 
jPormat  (PDF)  computer  files  of  the  registra- 
tion forms  are  now  availalile.  These  PDF 
flies  are  linked  to  the  Water  Resources  Pro- 
gram-Major Water  Users  Unit  Internet  web 
page  Chttpv'/www.  dnr,state,nK>.us/dgls/wip/ 

The  second  stage  will  allo^v  tisers  to 
complete  their  annual  reporting  obligation 
by  filling  out  the  forms  on  their  home  com- 
puters, and  sending  them  to  the  depaitmeat 
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for  legistration.  Hp^StratJon  forms  will 
i»e  aJi>le  to  be  {dDted  out  on  the  coinputer 
,«tsreen  and  then  submitted  via  e-mail 

(rnowaters@mai]  .dmvstate.  rao.us)  to  the  de- 
partment, or  Cnrbarnj@mail.dnr.state.  mo.usj. 
■^e-i^al  stage,  some  time  away,  will 

users'  computers  and  the  department's  com- 
puters, so  that  the  public  can  view  tlieir  own 
water  usage  and  anyone  can  view  and  study 
wat^  tise  trends  by  area  and  source.  The 
;depanment's  Internet  firewall  and  other  saf e- 
guards  must  be  in  place  before  public  shar- 
ing of  the  Major  Water  Users  database  wUl 
be  allowed.  The  data  may  be  copied  or 
'iitoaitia^*'!^  jftdlviduaJ  ccaaputeiis  so 
fhat  people  can  study  therSL  ^'^fe -Qi^ginal, 
master  database  will  be  write- protected  and 
in  read-only  mode  so  that  the  data  are  not 
altered.  During  the  last  several  years,  the 
•  fm^  '■  been  geogtapMeally  referes!e©§ 
so  datii  users  can  develop  data  layers  on  geo- 
graphic-based data  platforms.  Water  witli- 
drawal  information  is  now  in  both  the  lati- 
tude-longitude format  and  the  township- 
lange  fea-mat. 

Public  diinking  water  systems  are  sig- 
nificant users  of  both  surface  and  ground- 
water. The  PDWP  and  the  Water  Resources 
iprogram  CWRP)  have  entered  into  a  joint 
Rmding  agreement  with  the  U.S.  Geology 
cal  Sun'ey  for  monitoring  and  mitigating  the 
1999-2000  drought.  Physical  (bathometric) 
surveys  were  performed  jointly  with  the  de- 
partment, USGS,  and  the  Natuial  Resources 
Conservation  Service  (NRCS)  to  deb^talti^ 
the  firm  yield  of  the  supply  lakes,  ^sed 
on  the  data  available  from  historic  droughts 
of  record  and  the  bathometric  survey  data, 
attt  t^Kgd^j^fe  was  performed  DO  these  lakes 
to  show  if  the  lakes  are  c^S^rfii'Of  sustain- 
ing capacity  through  the  worst-case  drought 
of  history  (the  1950s  drought).  A  report  of 
ihi^e  lake  studies  will  b^r  available  in  2001. 


systems  in  evaluating  the  quantity  of  Wftter 
avaiilgble  for  use,  and  the  need  for  add!' 
tjonal  sources  of  water  supply. 

The  Census  of  Missouri  Public  Water 
Systems,  published  by  the  department,  pro- 
vid^  many  <3^&0s^m0^  '^i^Ss&tUxml^piiith 
Ifei  Twater  systeiBsi  '&  includes  thfe  Ws^^ 
source,  the  production  capacity  and  aver- 
age daily  consumption,  the  location  of  sur- 
face water  intakes,  and  the  number  of  cus- 
tomers served.  Cutrenily,  there  are  2,760 
public  water  symam  ii^s&ji  cities,  water 
districts,  subdivisions,  trailer  parks,  and  in- 
stitutions. Almost  five  million  citizens  of  Mis- 
souri use  public  water  systems  as  tlieir  source 
■of  water.  The  total  prodtJctSon  capacity  of 
Missouri's  communitj'  walersystjea?^ 
million  gallons  daily  (MGD),  with  an  aver- 
age consumption  of  807  MGD.  (Cities  and 
water  districts  are  examples  of  community 


GROUNDWAIBR  AVAILABIUnr 

Vhe  iinportance  of  groundwater  to  Ws^ 

souri  cannot  be  ovetstressed.  Based  on  sta- 
tistics in  the  2000  Census  of  Mi.ssouri  Public 
Water  Supplies,  of  the  1,444  community  pub- 
iiC^teJ"  supplies  in  Missouri,  1,205,  or  about 
it5.4  percent,  tise  grounjdwat-er  m-l^^s^'im^ 
ter  source.  If  only  primary  supplies  are  con- 
sidered, 92.6  percent  of  the  1,191  primary 
water  supplies  use  groundwater.  Only  88 
primary  water  supply  systeicm  use  surfec© 

public  water  systems  that  p^il^ytse  water 
from  a  primarv'  system.  Nearly  all  of  the 
1,296  nonconmiunity  public  water  supplies 
tfife^Msdwater.  ^1%^  are  about  5^800  ac- 
ti^  pL^iic  water  supply  wells  tci  tisete^^ 
souri,  and  another  600  pubiiOW§!lS^'#3|^|^ 
wells  diat  are  inactive. 

In  terms  of  population  served  by  pub- 
3^fc^lles  supplies, 


^^.groundwater  systems.  Approxirriatdly 
84.5  percent  of  Missouri's  5,595,200  residents, 
or  4,731,438  people,  are  served  by  coniinu- 
public  water  supplies.  About  34  pei^ 
astirijf  tib^is;  ti>^^^'pm^%€,  use  groui^' 
water.  Surface  water  supplies  about 
3,1 23,789  people  or  66  percent  of  the  sm^g, 
population. 

Etf  about  15  percent  of  £he  statj^'s  pcqjula- 

tion,  use  priA'ate  water  supplies.  Since  small- 
scale  private  surfate- water  supplies  suitable 
for  providing  sale  drinking  water  to  single 
f^cjailies  or  farms  are  both  complicated  arid 
^^pensii^tcjconstmci  and  la&ia^m,  it  is  safe; 
t&  say  that  most  of  these  residents  use 
groundwater.  Ap[>roxiniately  '''.OOO  private 
Waaler  supply  wells  are  drilled  yearly  in  Mis- 
.souri^  mostly  in  ilie  soutiiem^|Mitt  of  the  stec^ 
Missouri's  groundwater  resources  are 
not  e%'enK  disiributeti  acro.ss  t!ie  state.  Po- 
tiible  groundwater,  water  that  is  essentially 
usable  as  it  is  produced  and  requires  no 

eonsrftuents,  is  much  more  comnsoEtiii  south- 
atl  Missouri  than  in  the  northern  pan  of  the 
stale.  This  is  mostly  due  lo  the  geologic 
variations  across  Missouri.  Estimates  made 
M  pm$  of  ttie  Missouri  State  Wter  Plan  Se- 
jig^indicate  that  potable  ground^ter  in  stor- 
age in  Missouri  may  be  as  great  as  500  tril- 
lion gallons,  Only  about  13.3  percent  of  iliis 
is  isa  northern  Missouri  north  of  the  Missouri 
Tbe  reraainatey  &  «^t&  erf  The  Mi^ 
iQ-iai  pvw,  principally  \ii^  022xk  .t^gjan 
.'ail^  Jii  ti^  Southeastern  lowlands. 

■^rtie  State  can  be  divided  into  seven 
•f^wndwaCM'proviiiee?,  eae^l^sMi^dlsEincc 


St.  Francois  Mountains  groundwater  prov- 
ince of  southeastern  .Missouri  contains  the 
oldest  rocks  in  the  state  that  are  exposed  at 

si'are 


mentary  rocks  consisting  of  thin  shales  and 
sikstones  and  much  thicker  dolomite  and 
sandstone  units  overlie  them.  The  igneous 
ili0!^  are  nearly  imperOJe^le  except  where 

Jrian  igneous  rock  are  generally 
a  few  gallons  per  mintite  or  less.  The 
younger  sedimentary  rocks  overlying  the 
igneous  rodts  comprise  the  St.  Francois  aqi4^ 
fisr.  Where  it  is  very  thin,  the  St,  Fran@D^ 
aquifer  may  only  supply  a  few  gallons  of 
water  per  m  in  tile.  Wliere  it  i.s  the  thickest 
and  contains  die  greatest  amount  of  sand- 
stone it  can.  produce  ijciore  than  300  gallons 
of  water  peftStoatev  tlifeS&:l?rancois  Motin- 
tains  area  is  one  of  the  most  difficult  areas 
in  Missouri  in  which  to  obtain  a  reliable 
groundwater  supply  for  private  domestic  use^ 
lkmo$t  places^,  ^pimpm^^  DC*  ^fev^ti^ 
a;  grovBidwsitef  tU^y  capable  of  meeting 
even  modest  municipal  or  irrigation  de- 
mands. Groiindwater  storage  estimates  in- 
dicate this  region  contains  only  about  0.92 
tt^^i^ons  of  pottle  gPQ*ui^Kiwater,  w^diiSi 
represents  only  about  0.2  percent  of 
Missouri's  groundwater  resources. 

The  Salem  Plateau  groundwater  prov- 
ince surrounds  the  Si.  Francois  Mountains. 
The  SaieaSi  fifetgaij  Us  tflost  exoaisive  mWm 
north,  west,  and  soutii  of  the  St.  Francois 
Mountains,  and  relatively  small  on  the  east 
side.  Thick  Ordovician-  and  Cambrian-age 
doloflafeand  sandstone  units  comprising  the 
Ozoik  a<5uifer  overlie  the  St.  Ftands  aquifiat' 
in  this  region.  Groundwater  resources  in 
the  Salem  Plateau  groundwater  province  are 
the  most  extensive  in  the  slate.  About  46.6 
percent  of  Missouri's  potable  groundwater 
ja  &t  this  region,  a  volun^  ^Mt^lf!§r 

lion  gallons.  AU  but  a  \  er\'  few  communi- 
ties and  essentially  all  of  the  rural  residents 
in  tiiis  province  rely  on  grOMndwaier.  De- 
pending on  wen  d^sptk  m% 
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GROUNDWATER  PROVINCES 
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QrQundwmer  pfotfta^m'^nd  "^^ptovinces  oj  Missouri .   Source:  IffS-jfG  --  ciroundimier  Resources  of 


easily  produce  waief  ample  for  domestic  pur- 
poses, wM& 'l'su^r-diaig«ifef#el  Is  1,200  to 
1300  Feet  deep  typically  can  produce  IVoni 
300  to  mate  tiian  1 ,000  gallons  ol  water  per 
cJiOMte, 

IfcHfeaugh  this  region  cotttains^bundam 
gfoundwater  resources,  the  geology  here 
tnakes  groundwater  particularly  prone  to 
•ippai^jjjjtaation.  Perraeable  residual  soils  and 
'4s^:^gfe!fes  such  as  sinkholes  and  losing 
"SlSs^aas  allow*  Baj5^  giSiimdwater  rechatge 
[o  occur.  In  some  areas,  most  of  the  nomial 
flows  of^tJPeapJS  S$f^:^;miw\<esd  liOdJ^^UWi 


disposai  practices  are  paramount  to  protetft- 
ing  the  wells  und  spring.s  of  this  region. 

The  Springhcld  Flatcaii  groundwater 
province  occupies  itie  southwestern  part  of 
the  stale  and  a  small  reg^B»^  e(SS*^' Mis- 
souri south  of  tJie  Missouri  River.  Thick  Mis^ 
sissippian-age  limestones  and  cherty  lime- 
stones form  tlie  bedrock  surface  in  the  re- 
gion and  overlie  the  same  Orcfovician  and 
Gambfian  strata  found  in  the  Saleiii  Plaieau. 
Tlie  Mississippian  sttata  comprise  the  Spring- 
field^lsiesw  ajg^i^  ihat  is  widely  used  m  a 


private  water  supply  source  in  this  provineey. 
Yields  of  wdU  producing  from  the  Sprli^- 
field  Plateau  aquifer  are  typically  less  thiufl. 
about  20  g;illons  ptT  minute  Well?;  fully  pen- 
etrating Uie  deeper  Ozark  antl  St.  Francois 
aqul^^  $Mi  .$u^  llian  1,000  galloQ^ 
perqwnuce.  GEOyndwra|ier%  :^Qte(gein  tt^ 
province  is  estimated  to  be  about  122.5  tril- 
lion gallons,  or  about  24. S  percetit  of  the 
usable  groundwater  in  Missouri. 

Like  in  the  Salem  Plat«.aii,  weathering 

Plateau  has  created  pathways  for  rapid 
groundwater  recharge  such  as  losing  streams 
and  sinklioles.  These  features  are  particu- 
larly well  developed  in  parts  of  Greene  and 
Ghnstian  eountiefiti  ii©  ffiuch  so  that  wdfe 
constmctct!  in  Greene  and  northern  Chri.'^- 
lian  counties  since  must  be  con.stmciecl 
to  exclude  production  from  die  Springfield 

unit  between  the  shallow  Springfield  Plateau 
aquifer  and  the  deeper  Ozark  aquifer  greatly 
limits  the  vertical  interchange  of  water  be- 
tween the  two  units  and  helps  to  protect  tlie 
Ozark  ai|il^  fkim  eontamiruition. 

IPhe  West-Central  Missouri  groundwa- 
ter province  lies  northwest  of  the  Salem  Pla- 
teau. The  boundary  between  the  two  is  the 
fresh  water-saline  water  transition  zone. 
Smth  and  west  of  the  transitiGji 
gfOuiidwater  in  the  Springfield  Plateau^ 
0?:ark,  and  St.  Francois  aquifers  is  of  good 
ciieniical  quality.  Nortli  and  west  of  the  tran- 
sition zone  diese  same  aquifers  yield  watet 
^i*raf|©»«iiiaaBtedfGrdGmesticuse.  The 
tpatisition  zone  coincides  with  where  the 
aquifers  yield  water  coniaining  1,000  mg/L 
total  dissolved  solids.  Water  with  less  than 
1,000  mg/t  total  cfissolve  solids  is  genially 
considered  fresh  wata:  while  that  contain- 
ing between  1,000  and  10,000  mg/L  total 
dissolved  solids  is  termed  brackish.  Water 
quality  in  deep  aquil'ers  further  deteriorates 
iQi  the  morth  and  west. 


I^otable  groundwater  in  the  West-Cen- 
ttal  Missouri  groundwater  provin^se  is  t^i- 
cally  difficult  to  obtain*  Relatively  shallow 
Pennsylvaniaii-age  limesiones  and  sand- 
Stones  can  produce  marginal  quality  water 
but  yields  are  generally  low.  li  soaiear^ 
•ate  impEactical  to  develop  a  suitable  grou^t- 
water  source  that  will  even  supply  a  private 
residence.  This  province  contains  an  esti- 
mated 1.2  trillion  gallons  ol  potable  ground- 
water, or  about  0.24  percent  of  the  state's 

Many  of  the  bedrock  fonn^itions  found 
throughout  southern  Mi.s.souri  are  also  found 
nonli  of  the  Missouri  River.  The  southern 
part  ©fti^KfcSrtlieast  Missouri  groundwate* 
pfov^kl«^  11^  ^^^l^m'm^ii:^  the  fre^  if^at^ 
saline  \^■a  t  er  tjcan^ftwi  ZCKie,  MlSSfS^pian-, 
0[tl<)\  ic  ian-,  and  Cambrian-age  strata  in  this 
area  can  supply  from  10  to  more  than  1 ,000 
gallons  per  iiahiBi&  jst^fete-wat^^  depends 
ing  on  depth.  North  of  the  transition  zone 
water  from  deeper  bedrock  aquifers  is  gen- 
erally too  highly  nunemti/ed  fnr  niosr  uses. 
Modest  quantities  of  niargmally  potable 
gtoun^ivatei' at^  foeaSIy^  available  in  sonjg^' 
of  the  shallow  Mississippian  strata  where  it 
is  not  overlain  by  Penn.sylvanian  strata.  The 
Pennsyivanian  strata  have  an  overall  low  per- 
meability and  generally  yield  small  quanti- 
li^'df''il!a%ihal  to  poor  qualitf  ^i^si^. 

Glacial  drift  overlies  the  bedrock 
throughout  much  of  this  region.  Tr  is  gener- 
ally thickest  in  the  northwestern  counties  of 
die  province  and  thins  toward  the  Missouri 
'iS^f^^k^$0^Mm^  Thous£y^#w$M^ 
low,  laige^ameter,  hand- dug  glacial  drift 
wells  once  supplied  many  of  the  rural  resi- 
dents, but  the  development  of  rural  public 
water  supply  districts  has  rendered  most  of 
these  wells  obsolete.  The  shallow  gkdal 
drift  wells  generally  yielded  le.ss  than  3  gal« 
Ions  per  minute  and  relied  on  their  large 
diameters  for  storage.  Their  shallow  depths 
tild  poor  Gonstruction  made  them  very  vul- 


nerablc  lo  conlanii nation  from  bacteria,  ani- 
mal wastes,  and  a^culmml  cfaenalcads. 

Mliidst  places,  the  glacial  drift  in  diis 
part  of  The  sintf  is  not  capable  of  supplying 
a  volume  of  water  suitable  for  public  water 
supply.  Alluvial  deposit  consi^iiig  of  sand 
and  ffavel  underlying  il^  fiNlO#Nuas  of 
major  rivers  in  this  area  canyS^  laig^  quan- 
tfties  of  grHx!  <]ti:)Iity  water  Yields  lis  high 
as  2,0(X»  j^a lions  |ier  minute  are  possible  from 
properly  coTU>tructed  wells  to  fevoiabk  at^ 
6a^of  the  major  attUvfll  SKp^*^  Ground- 
water storage  in  the  Northeast  Missouri 
ground  Walter  province  is  estimated  at  55  8 
trillion  gallons,  or  about  1  l,Z  perceat  ofthe 
matt's  u^ble  groundwater. 

The  Northwest  Missouri  gjoundi?witef 
proviiK  t'  li;is  geologic  characteristics  sinulaf 
to  those  in  I  Ik-  n(  )rt  hen  stem  part  of  the  state. 
H()\\  e\  er.  in  noniiwvst  Missouri  there  are  no 
high->ield.  potaUe  bedrock  aquifeist  avatfi 
aSjle^  and  the  glacial  drift  is  typically  niore 
water  productive  than  ro  the  east*  A  test 
drilling  jirogram  conducted  in  northwestern 
Missouri  in  the  1950s  delineated  tlie  axes  of 
num«ous  drift-BUed  preg^acial  dh^noi^, 
most  of  which  are  covered  with  younger  gla- 
cial di  iff  The  channels  w  ere  the  preglacial 
stream  valleys,  and  were  filled  with  water- 
bome  coarse  sediments  during  glacial  peri- 
od PP^»e(^^@^3^*^Gti^i?^^ 
from  favorable  locations  in  the  drift-filled 
channels  can  prtxluce  several  hundred  gal- 
lons of  water  per  minute,  and  are  locally  used 
for  irrigation  as  well  as  public  water  supply. 

Uke  in  nofthea«tem  Missoufi^  ttdck  al- 
luvia] deposits  undedying  the  floodplains  of 
the  major  rivers  are  a  significant  source  of 
water  lor  agriculture  as  \\  ell  as  public  water 
supply.  Yields  of  2,000  gallons  of  water  per 
liataialOfr^  liKsre  are  pora&ile  fit»n  (Hx^jeriy 
constructed  wells  in  favorable  areas  of  tl* 
Missouri  River  alluvium.  Alluvial  deposits 
aloqg  lesser  streams  generally  yield  substan- 
liaUy  )e»  wafer. 


Ttie  Mor^west  Missouri  groundwater 
province  is  estimated  to  contain  about  11.2 
perc^t  of  Missouri's  potable  ^amSm^, 
about  55.8  trillion  gallons. 

Groundwater,  like  all  natural  resources, 
is  finite.  Groundwater  use  in  paits  of  the 
Stale  has.  ouised  significant!  waner^eii^  ^ 
dines  m  some  aquifers.  This  is  particularly 
tme  where  groundwater  is  or  was  heavily 
depended  ujxjn  to  supply  larger  towns  and 
Cictes.  Water-level  dedine  in  the  Ozark  aqui- 
«ferlfi  die  Sprii^^fMilltci^i^^l^^jl^te: 
been  well  documented,  and  is  partly  respon- 
sible for  the  city  seeking  alterauitiv^suf^^ies 
from  surface-water  sources. 

iX^Mei^ise  oMlKd^  almost  a 

yeady  basis  in  lAJmerotts  areas  of  die  state. 
Often  the  conflicts  stem  from  competing  uses 
of  the  water.  For  example,  an  aquifer  thai 
has  histori<^y  been  used  to  supply  private 
domestic  vigils Ibf  liODsefaolds  sm^'&skm'k 
suddenly  i&pp^  t&  supply  water  §or  irri^- 
tion.  a  rural  water  district,  or  a  large  indus- 
try. The  result  of  the  increa.se  in  groundwa- 
ter demand  commonly  is  a  decline  in  ground- 
-vm^kfifel  lit  tfie  areaf  ioiilsd  adjacent  to  the 
iiEis^  withdrawal.  ^ihese  dediiies 

occur  in  aquifers  that  are  more  than  1,200 
leet  tiiick,  A  decline  of,  say,  UK)  to  200  feet, 
may  seem  reasonably  minor  compared  to 
the  total  sacuiated  thidmess  of  such  aril^* 
fer,  hut  it  may  completely  de-water  older, 
shallower  private  wells,  or  at  least  substan- 
tially decrease  their  yields.  Such  conflicts 
are  further  amplified  during  drought  peri- 
ods when  groundwater  use  is  abo^^oitnal 
and  bick  of  rainfall  precludes  any  ground- 
water recharge,  even  to  relatiwd^  £^:uiiow 
unconiined  aquifers. 

Unlike  surface  waio-.  groundwater  typi- 

ii»|uires  llt^OP  fio  ttetfiiiastt^  Hake 
It  suitable  for  most  puiposes.  Assuming  the 
resource  is  available,  the  cost  of  developing 
a  groundwater  supply  is  a  small  fraction  of 
that  <^  developing  a  similar  vdtime  suifeoe- 


vmsr  supply.  Thus,  whete  groundwater  is 
.mS^He,  it  is  most  eommcmlf  used 
toiically,  most  industries  using  large  quanti- 
ties of  water  fypically  developed  near  urban 
areas  where  there  were  established  water 

supplies,  Bm^^'^tmmfm^^^^- 

seems  to  be  an  incfeasir^g  ttend  of  develop- 
ing water-inrensive  industries,  especially 
those  related  to  .igri -business,  in  rural  areas, 
and  supplying  them  with  groundwater.  New 

es^ng  demands  placed  on  groundwater 
from  irrigation,  municipal  and  domestic  wa- 
ter supply,  and  other  uses  will  likely  con- 
tinue to  fuel  water  controversies  for  the  fore- 


1s6*  riaoVttjf  fe^^  ar- 

surface. 

Most  of  Missouri's  aquifers  are  dynamic 
^xxnjdws^^^-^^^^.  ^tef  thaife 
stored  in  the  aquifeis  is  actually  in  motion^ 
slowly  moving  From  areas  of  higher  hydrau- 
lic head  or  water  level  to  areas  of  lower  hy- 
draulic head  or  water  level.  Water  in  some 
fcarst  a^quifiers  tliat  suppl^f J^^ljte 
springs <^ii«©!fte  a  laHe  per  day  or  mom, 
but  mo.st  groundwater  movement  is  mea- 
sured in  feet  per  year.  Groundwater  levels 
in  unconfined  aquifers  directly  relate  to  the 


GROUNDWATER-LEVEL 

The  Department  of  Natu- 
ral Resources,  Water  Resources 
Program,  opersGss  and  main- 
tains a  n&iw^^nii^gsm^z- 
ter- level  observation  wells 
throughout  Missouri.  This 
work  began  during  the  1950s 


dfions  were  causing  sei$ca:ffi 

water-supply  deficiencies. 
Drought  affects  suriace-?,^ater 
resources  almost  immediately, 
but  becau^  groimdwater  is  ul- 
timately  replenished  by  pre- 
cipitation, it,  too,  is  adversely 
affected  by  prolonged  dry 
weather.  Shatl^  aquifers  are 
typi<5allf  s^Sfl^ished  faster 
than  deeper  aquifers,  and  like- 
wise are  more  readily  affected 
by  drought  conditions.  Deeper 
•agpifers  are  typically  recharged 
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pressure  in  the  aquifer.  In  both  cases,  an 
observation  well  is  analogous  to  a  dipstick 
in  an  automobile  engine's  crankcase.  It  al- 
lows the  iliiid  level  to  be  monitored  accurately. 

I^^fer-level  dianges  in  aquifera  can  be 
due  to  many  factors,  bodl  natural  and  man- 
induced  Tidal  effects  caused  by  the  posi- 
tion of  the  .Sun  and  Moon  relative  to  the  Iiarth 
can  cause  small  fluctuations  in  groundwater 
iWif^^'in  ^S^^M^aiS^  l^^a^miAc  pres- 
sure changes  can  likewise  cause  significant 
temporarv'  changes  in  water  levels  ol  con- 
fined aquifers  when  high  and  low  pressure 
systems  pags toaugh  Missouri.  Earthquakes 


JBuctuations  of  groundwater  levels  in  some 
wells  up  to  several  feet  in  magnitude.  Water 
levels  in  some  aquifers  can  be  affected  briefly 
fey  iliife  pgSiSSng  of  nearby  trains  or  heavy 
ttTJcfe;,  HcwiSf0r»  tte  Most  iffiajor  change 
in  Water  levels  stem  from  the  removal  of  large 
quantities  of  groundwater  thrt)ugh  wells. 

Prior  to  man  s  construction  of  water 
wells,  groundwater  flow  systems  were,  for 
ttie  most  pan;  under  steady-state  conditions. 
The  volume  of  water  exiting  the  aquifers 
tlirough  .seeps.  S[>rings,  ciiffiise  groundwater 
movement  into  sueams,  and  other  natural 
fl^eaatss  Wmtii^^  equal  to  t^e-v^K^me 
©f  recharge  the  aquifer  received.  During  diy 
year.^;.  when  recharge  was  low,  spring  flows 
and  inflow  of  groundwater  into  streams 
would  likewise  decrease,  During  wet  years, 
Iter  rcfveise  took  pTais^  lfoai!e^is^$tdditiofial 
itsf^J^ige  and  a  greater  volume  of  groutul- 
water  exiting  the  sy.stem  What  water-level 
changes  occurred  in  tiie  aquifers  were  rela- 
tively ininQn  This  b^an  to  change  with  lii^is 
^^^^^s^ass^  of  water  wells. 

There  were  very  few  water  wells  in 
Missouri  prior  lo  1900.  other  than  shallow, 
hand-dug  wells  in  the  glacial  drift  area  of 
northemMissouri.  Streams  and  springs  were 
.  upon  in  the  semtbaeix  # 


pers  the  construction  of  liand-dug  wells. 
Early  wells  were  mostly  drilled  f  or  towns  and 
cities.  As  drilling  machines  im[>ro\ed  and 
drilling  companies  became  more  common, 
there  was  an  increase  in  the  developnient  of 
'f»tvsU:e  wells.  Tcxlay,  there  are  probably  sev- 
eral hundred  thousand  wells  in  use  in  the 
state.  Each  year,  some  7,000  new  wells  are 
drilled  in  Missouri,  which  are  probably  more 
dian  w^  ^Aii^  in  a  decade  or  isi^M^iie 
^rly  part  of  the  1900s. 

The  total  volume  t)f  groundwater  re- 
moved each  year  from  Missouri  aquifers  is 
not  precisely  known*  Major  «at«  user^^ 
tiliose  entities  capaBJte  i^f  producing  100,000 
gallons  of  w^ater  per  day  or  more,  repc»t©d 
using  a  total  of  about  267  billion  gallons  of 
groundwater  during  lyyy,  tlie  latest  year  for 
Stiiil^^  have  This 

by  smaller  suppliers,  so  it  is  safe  to  assume 
that  actual  groundwater  use  is  substantially 
greater  than  267  billion  gallons.  In  1995, 
die  U.S.  Geological  Survey  estimated  that 
groundwater  use  iia  Missouii  "was  about  890 
million  gallons  per  day.  or  alxnit  325  billion 
gallons  per  year  If  it  were  assunied  that 
current  groundwater  use  in  Missouri  is  J50 
teflibft^fc^tliif^er  per  year,  t^'i*«o«l^ 
be  equal  to  an  average  yearly  use  of  62,554 
gallons  per  resident,  or  a  daily  per  capita 
use  of  171  gallons,  which  is  not  an  unrea- 
sonable value.  If  groundwater  use  per  unit 
area  i$  considered,  then  Missouri  uses  an  es- 
timated 5,020,872  gallons  <.)f  gro  u  nd water  per 
square  miles  each  year  This  is  equal  to  9.S5 
gallons  of  water  per  minute,  per  square  niile, 
iifoughout  the  state. 

M.0mm^bms!^  usage  of  less  than  It' 
g^ons  of  water  petf  minute  for  each  square 
mile  of  the  .state  hardly  seems  excessive,  and 
certainly  would  not  be  if  the  usage  were 
evenly  distributed.  However,  it  is  not.  Large- 


ss. 


A  town  of  12,000  residents  mife6t  #^^§. 
will  Bkdy  use  aiofe  gtoundwater  within  ajft 
area  of  a  few  square  miles  than  is  used 
tliroughout  the  remainder  of  ttie  county.  A 
single  industry  in  a  rural  area  can  use  as 
groundwater  m^^im^  eif t5,000 .  Ag- 
^"e^taJ^al  intlgatiofi  fe  widelif  jaacticed  i  n  on  ly 
a  few  areas  of  the  state,  including  the  soudi- 
east  lowlands,  west-cenlral  Missouri  in  Jas- 
per, Barton,  Vernon,  and  Dade  counties, 
:^0Sfheas$Mfemim  in  Aydiain,  Mowtgomer^^ 
arid  Callaway  counties,  and  along  the  Mis- 
,souri  River  in  these  areas,  irrigation  can 
have  a  pronounced  impact  on  groundwater 
.i^QIiditioti$. 

<^miftdwat^-tevel  ©bservatioti  wdfe 
Ineasure  the  effects  of  groundwater  us^e 
on  aquifers.  Observation  well  installations 
in  relatively  isolated  rural  settings  have  mea- 
sured very  modest  ground  water-level 
:^jm0^'$^^  the  last  ^  -years.  Most  of* 
the  fluctuations  in  groundwater  levels  have 
been  due  to  natural  phenomena.  However, 
in  otlier  areas  of  the  state,  observation  wells 
have  dOGumented  grouiidw^l^level  de** 
dines  jjti  ^3Ces5  of  400  feet  since  die  15*505. 

Prior  to  2000,  the  observation  well  net- 
work consisted  of  about  45  to  50  observa- 
tion wells  that  were  mostly  in  the  area  soudi 
iSil^^^^^iim^  W^.  equipped 
t^ib  InsficiHiffiQls  to  measure  and  record 
""sSSater-level  changes.  Data  were  collected 
from  the  wells  every  few  weeks  or  months, 
depending  on  their  location.  The  data  col- 
feiled  by  newer  digital  recorders  w«e  stofed 
on  paper  punch  tape  that  could  be  read  by 
a  tape  reader  and  directly  fed  into  a  com- 
puter for  processing.  Older  mechanical  re- 
cofdeis  recorded  data  using  a  pen  and  chart 
■pa^p^  The  'dmts  had  to  fee  ppoesg^d  by 
hand  to  obtain  the  data,  a  dme-  consuming 
task.  In  both  cases  there  was  t>'picalty  a 
several  week  to  several  month  delay  between 
wfeeti  jiata  wem  collected  and  when  they 


AU  of  this  changed  in  1999,  when  the 
Miissomi  Legislature  approved  of  an  e:^an* 
sion  to  increase  the  number  of  observation 
weiLs  and  replace  the  recording  insri  uinems 
with  statc-of-the-aii:  equipment.  During  2000, 
equipme^^f•"W18S■  purcl«iSieSS.t&t-)|^isi|s  76 
groundwatea'-Ievei  crfjservaSciSli.^S^&i^SSto 
data  collection  platforms  that  not  only  mea- 
sure and  record  groundwater  levels,  butafso 
transmit  die  data  from  the  field  to  the  office 
usftrtf  lljfe  vmWi^  sfttelUte 
Data  are  collected  at  each  installation  at  30- 
mintite  intervals.  Every  4  hours,  the  GOES 
satellite  listens  for  data  from  only  one  sta- 
tion, and  that  station  has  a  1  minute  time 
iiS^idowin  wiiMile  send  the  data.  'Wiihfe'li: 
few  moments,  the  data  are  routed  frot3a  the 
well,  to  the  GOES  satellite  22,000  miles  in 
space,  and  back  to  a  receiving  station  in  Litde 
Rock,  Arkansas,  operated  by  the  U.S.  Geo- 
'i^cal  Survefs^'  f^Wilfc^,  it  tmtsmitted 
by  phone  line  to  the  tJ.  S.  Geological  Survey 
office  in  RoUa,  and  posted  on  an  Internet 
web  site  that  is  being  developed  as  part  of 
this  project. 

As  part  ^  {fe«8«i)^-.the  department 
contracted  for  the  construction  of  eight 
new  observation  wells  in  areas  where  in- 
formation is  needed  and  no  existing  unr 
«sed  wells  cotiM'6e1«3^jal^,  tetgE&erti 
tmused  well§  were  donated  or  loaned  to 
the  department  fbr  u$e  as  observation 
wells  by  cities  or  other  interested  parties. 
New  observation  wells  are  now  on  line  at 
or  near  Columbia,  Mexico,  Shelbifla,  "Wfest 
Plains,  Ozark,  Springfield,  Eurefets- 
Camdenton,  Quiin,  Farmington,  lebanon, 
Cassville,  Theodosia,  Dresden,  Coffey,  and 
Troy.  Equipment  will  soon  be  installed 

are  being  sought  near  J^^ffeftt'^lly', 
Fulton,  California,  and  Festus. 

When  the  expansion  is  completed,  there 
will  be  approximately  70  groundwater  fe^ 


2001,  54  insiaUatitms  have  beefi  ccjw^te^l- 
Tlie  rej  11  inning  instal  la  lions  wili'fseclOfifl;^!^!^^ 
by  ihe  t-nd  of  lLinf,       I . 

l^lfeita  to  be  used  in  ways  tliat  were  prevt^ 
.ausly  not  p(jssilile.  Towns  with  observaeiqto 
wells  ("an  LlircL  l  K  \  \vw  tht^  elTt'cts  that  their 
prodiicin,^  wrlls  ;uv  lia\  i[\y  i  m  L;i't  n  indwaitT 


'IeV!iB&i  t1iliS-iife»m^C)fi%0'fen  especially 
welcome  4ttriog  the  past  year  because  of 
widespread  drought  conditions.  Residents 
wilh  pri\'atc  wells  in  areas  of  high  ground- 
water use  can  inonitor  clianges  in  water  lev- 
els, additional  observation  wejls  in  ^peciflc 

the  nel\\-^  jrk  \\\\]  i  ikely  grow  one  to  h\'o  wells 
■  ■  '  '  I -  spouse  to  water-use  conllicts, 
or  where  information  is 
needed  1^  6#Lfef  ipte- 
[)Ose.s.  Real-time 
groundwater  data  can  be 
obtained  from  the 
department's  web  site, 
www.  dnf .state,  mo.  Vt^/ 

w^ltea. 


Wai.v  of  the  f  II !  Li  re  —  r^g-' 
i.\hsi-:n;atit)n  well  recordenSi 
Tlie^e  new  data  collection 
platforms  coiisisi  of 
<:-l(:'ctrtni)c  data  recotders 
and di^iilul encoders.  Wa ter 
leuel  information  from  each 
iibservcition  well  is 
transmitted  via  satellite 
every  four  hours,  allowing 
idmost  instantaneous 
access  to  important  data, 
liiofo  hy  SiiSdn  LUirui. 


The  departmenl  is  ;i  <;()()periilor  in  the 
U.S.  Geological  Survey  program  ihut  col- 
lects and  publishes  water  data  for 
Missouri's  surface  and  groi«idwater  te- 


collected  through  this  effort,  and  piil->lislied 
anmi:ilh"  in  a  report  scries  titled  Water  Re- 
sources Data-Missouri.  Records  have  been 
collected  in  this  manner  for  nearly  75  years. 
The  ^ope  of  data  collection  efforts  has 


Source:  OSCSi  "Water  Resources  Data  -  Missouti.  Water  Yeaic''^^" 


water  quality  InfefflSatfe-liH  ^t«S^a%»  C&fe- 
stream-gaging  network  monitors  flow  and 
stage  at  138  stations,  the  stage  at  12  lakes 
and  reservoirs,  and  surface  waier  quality 
art  53  sites  statewide  Cmdudiri^  2  lakes  and 


lemicai,  and  biGlogieal  paiameteis 
suGk^ts^txteinpefiatttres,  specific  conduc- 
tance, dissolved  oxygen,  pH,  carbonate,  bi- 
carbonate, alkaUnity,  Inorganic  constituents, 
nutrients,  tface  elements,  indicator  baeterja, 


1^ 


DAM  SAEETtY 

The  department  maintains  two  data- 
bases on  dams  in  ihc  stare.  The  STATUS 
database  contains  only  those  danis  that  are 
jcegi^afisd  in  accordance  with  Chapter  236 
sgflfeltevteedSlziliif^cf  Mfesouri.  Thkia- 
.  cfeisfes  dams  that  are  35  feet  or  more  in  height 
lll0;SlSUred  from  the  crest  to  the  down- 
stteam  toe  of  the  dam.  The  number  of  dams 
currentiy  Included  in  this  database  is  62^, 
The  (Itotlaast  44diides  ^atial  and  physic:^ 
data,  down^^S^Sa  hazard  classifications, 
ownership  information,  water  use,  and  the 
current  regulaiory  status  ol  each  dam, 

The  NAIBAM  database  is  inaiiitain^4 


^iafl  iBneigency  Management  Agency  (FEMA) 
and  the  Association  of  State  Dam  Safety  <^- 
ficials.  This  database  includes  dams  that  meet 
the  height  and  storage  criteria  e.stablished 
by  FEMA  and  are  identical  to  tlie  criteria  es- 
tablished by  l^te  Mfi^f  Corps  of 
ne^fofti^^iiglnsdnatioml  inventory  coi^'^ 
piled  in  the  1970.s.  Dams  w  hich  are  25  feet 
or  more  in  hciglu  wiiii  a  siora>^e  volume  of 
ai  least  15  acre-leet,  or  which  are  6  feet  or 
more  in  height  with  a  storage  volumie  of  at 
iWiSKS^WiZ&^emi  induded  in  this 
tor)'.  The  nu  mher  of  dams  currently  inven- 
toried in  this  database  is  4,088.  The  data- 
base includes  spatial  and  physical  data, 
'downstream  hazard  rating,  water  use,  <Ma- 


■ 


^i4i0^i>,  '^^^patltnent  sHaU  de- 
velop, maintain  and  peHodicatty  updam  a 
state  water  plan  for  a  long-range,  compre- 
hensive statewide  program  Jor  the  use  of 

of  the  state,  including  existing  and  fttture 

Ttvcd  for  dh  tiki  fig  antrr  supplies,  agiicul- 
tura,  induslty,  recreation,  enviroumenlal 
protection  and  related  needs.  IJits plan  shall 
be  knoum  as  the  "State  Water  Resources 

2  Vie  (lepatimcnf  shall  establish  proce- 
dures to  ensure  public  patticipation  in  the 
d&jelopment  and  r&^im  t^  tiie  state  tvatej- 

3-  The  department  shall  submit  a  retort 

to  the  general  assi'ffihly  at  least  one  year  prior 
to  the  submission  of  the  state  tvater  resources 
pktn,  and  meQ>  recommend  arty  statt^ofyrt^ 
v^nu^ichm^  be  necessary  to  tntpleme^ 

Hm?  re^iircuients  of  this  section.  Vie  plan 
shall  hesuhnnttvd  to  the gejienit  assembly  for 
approval  or  cJtsapproval  by  concurrent  reso- 
kdion. 

Since  1989,  when  the  Water  Resource 
Mm^^'^m^p^ssed  by  the  Legislature,  ^Bi^ 
paitment  of  Naiural  Resources  (the  depart- 
ment) lias  undertaken  activities  to  Luidrcss 
and  lull  ill  llic  requirements  selforlii  in  KbMQ 


€40.415.  Sp6dBt^l%  ilcss^s^activitiesMcfaide 
public  participation,  issue  jdentiricationt 
needs  assessment,  resource  inventory,  an4 
multi-level  planning  and  coordination. 

Hie  depaftment  has  sought  public  in- 
put through  the  use  of  various  forums  that 
have  included  statewide  public  meetings  and 
conferences,  regional  meetings  and  stake- 
holder incetinys.  This  effort  has  included 
the  Missouri  Rural  Opportunities  Council 
C^ylikh  is  composed  of  varitjus  private  groups 
as  well  as  state  and  federal  agencies  ).  Re- 
gional Planning  commissions,  the  \Xater 
Quality  Coordinating  Committee,  the  Mis- 
iSmM  Isi^^s^  Mso^eSm^  Missouri  Asse»- 

Ciation  of  Ccftinties.  the  Clean  Water  Com- 
mission, Distributive  Rducational  Clulis  of 
America,  the  department  sponsored  "Open 
Houses/  the  Small  '^teisl^  Program  Con- 
lerence,  Ozaik  Scenic  Riverways  Association, 
and  the  Missouri  Municipal  League,  These 
public  input  forums  serve  to  support,  en- 
rich, and  furtlier  define  the  water  resource 
issues  first  defined  in  1990,  identify  new  is- 
sues, and  inform  and  ed&l^  liiepaMic^ 
the  broader  and  (^ftenuile3QE#ilLled,'waGerfie- 
source  planning  issues. 

A  iliree  phase  approacli  is  wdDi  lilldeF* 

water  plan  Phase  1  is  the  completion  of  a 
.series  of  te<  luiica!  tlocuments  referred  to  as 
the  State  Water  Plan  Volumes  described  ia 


'IS. 


ibe  next  section.  Wiase  2  of  the.  iplan  is  the 
identification  and  description  of  water  use 
problems  and  oppfmiinilies  hy  region.  See 
Pliase  2-liegional  iicporLs"  section  lor  descrip- 
tion of  regioas.  StK  regional  repoits  will 
coaaiiieced  in  this  Phase  .  Phase3oft3^^bttf 
"WM  id&miy  the  many  potential  solutions  or 
s^lgestions  to  solv  ing  Missouri's  water  iise 
pSOfoiems  or  ciiallenges. 


mmm,  i  -  state  w\rm  wtm- 

VOLUMES 

Tllife  department  has  con^leted  a  series 
of  seven  technical  documents  to  provide 
basic  information  abciut  Missouri's  surface 
water,  grotJndwaler,  water  use,  water  qual- 
ity, interstate  issues,  hydrologic  exireines  and 
•m00^^  ■tltese^tjfttes'Will  a^t  in  fo- 
cusing the  development  of  iheMisSOLIil^S?^ 
^Vt^ter  P)an.  They  will  ser>,'c  to  support  and 
complement  public  participation,  issue  iden- 
tification, needs  assessment,  and  multi-levd 
plaiiMing  ebofdtnation.  Now  tliat  these  vol'- 
uines  are  completed,  the  department  will 
work  with  grnups  and  indivicluais  across  the 
state  to  gatlier  input  on  a  regional  and  wa- 
tershed basis  for  the  development  of  the  State 
ISli^Plaa  "Hie laSi^^ency Task  Forcewill 
,®lso  have  input  into  the  State  Water  Plan  be- 
fore it  is  finalized  and  stibniitted  tp^lJi@^^C|!V- 
ernor  and  General  Assembly. 

have  been  published  serially.  Completed 

volumes  include  Volume  I  -  Surface  Water 
Resources  of  Missouri.  Wriler  Resources  Re- 
port No.  45,  by  James  E.  Vandike;  Volume  n 
■-Groundim^Re^urces^S^ssottn,  Water 

MmmS'M^n  m,  46,  by  ibm  E.  Miiir 

and  James  E.  Vandike;  Volume  11!  -  Miss<^&^ 
Water  Quality  Assesstneut,  Waler  Resources 
Report  No  47,  by  Cynthia  N.  Brookshire;  Vol- 


^hiCharme  and  Todd  M.  Miller;  Vl^tim^' 

Hydrologic  Extremes  in  Missouri:  Flood  and 
Drought.  Water  Resources  Report  No.  49,  by 
Jolm  D,  Drew  and  Sherry  Chen;  Volume  VJ  - 
^Wa^M$mtr<?0  Siting:  W&Mmi&ies  ofln- 
mm^Sitjers,  ISmm-^saurcesR^rtNo.  50, 
byjerr\'  D.  Vineyard,  and  the  last  in  the  se- 
ries. Volume  17/-  .1  .Summary  of  Missouri 
Water  Laws,  Water  Resources  Kepon  No.  51, 

With  help  feeaiai^illiainj.  Bryan,  iV,  and  Amy 
E„RiandleSj  of  the  Missou  ri  Attorney  General's 
QfFice,  was  recently  published.  A  review  of 
what  tliis  last  important  volume  contains  Jbi- 
lowS: 

VOM^lK  VII  - 

j!k]|^pyiAfir  Of  Missouri  Water 

f&g'^yenth  volunw  in  tli^^^l^pNse 
State  Water  Plan  publications  addresses 
siatutor\^  law.  case  law,  and  common  law 
dealing  with  many  aspects  of  water  use,  sup- 
ply, and  resources.  Like  the  other  volumes 

and  technical  assessment  book.  It  is  written 
to  be  as  useful  as  possible  to  the  v\  idesl  audi- 
ence. It  can  be  used  as  a  base  source  of 
information,  as  a  reference  work,  or  in  co^ 
r^ieion  with  other  State  Water  Plan  volumes 
to  provide  comprehensive,  factual  informa- 
tion on  the  status  of  water  law  ^tidwst'tes 
issues  in  the  late  199Us. 

'  tte  nsajer  einphasfe  4*i^  is 
on  contepiporary  water  law —  water  ns&i 
watersupply,  and  water  quality —  from  both 
judicial  (case  law)  and  legislative  (statutory 
law)  perspectives.  The  document  is  a  re- 
view of  Missouri  water  law  from  an  hfeco#' 
eal&if^^i^jsoiy  approach  Fw  die  most  part, 

statu tor\'  ^\'ater  law  addresses  forward  lodfc- 
ing,  generalized,  broad  scope  issues  that  have 
gained  w  idespread  attention  of  tiic  public, 
or  repi^eseni       iSfiorities  of  ouf^  elected 


The  focal  points  of  statutory  laws  tend 
to  be  oo  the  needs  and  well  being  of  sode^ 
as  a  whole.  Hiis  differs  from  case  law  in 
that  much  of  its  emphasis  centers  on  dis- 
pute resolution  l>etween  individuals,  and  is 
ftfab^l^ydeuuled  and  limited  nature.  Ge% 
eraliy,  case  knir'tsfocal  poitim  m&mmmsi^ 
ship  and  property,  naiunil  wat^,  prcXectton 
from  water,  water guaiiiyi  watersupply,  and 
water  use. 

The  most  recent  publications  on  water 

Plan  were  prepared  by  Theodore  E.  Lauer 
in  1964  and  1969-  They  were  updated  in  1977 
by  Peter  N.  Davis  and  James  Cunningham 
with  the  assistance  #l3loiiafd  My^Sma. 
Diaimtk:  dianges  bacve  oecuned  in  the  field 
of  environmental  !liw,  especially  in  Missouri 
w^ater  law  since  that  time,  and  such  a  vol- 
ume was  warranted  in  the  State  NX'ater  Plan. 
Of  partibilar -aoiie  In  tiias  r^ard-wis  ibe 
K&ssoun  Skipieme  Couff s  depaitwe  in  19^ 


from  the  "modified  common  enemy  doctrine" 
to  the  law  of  "comparative  leascmal^  use.* 
'W^ter  law  is  aimed  at  defining  our  use 
of  water  resources  in  a  fair  and  equitable 
manner  so  as  to  serve  the  best  interests  of 
aU  diiz^is  and  their  needs.  WiBi  the  pasf' 
tune,  tieetfe  and  fHi»Mes  change, 
new  questions  arise,  and  historical  facts  are 
re-evaluated.  Tlicse  factors  drive  the  evolu- 
tion of  water  law.  i^egal  restrictions  and  re- 
quirements on  how  we  use  and  proC^€tl|- 

needs  with  the  needs  0  society.  Public 
health,  public  safety,  and  the  economic  well 
being  of  the  state  and  its  citizens  depend  on 
lllgadequatea'vadafiiK^^usable water. 
n^iiie  of  cm'^a^i^  tescm^^  continues  to 
increase  in  pm^xujSQa  tOi'deinn ad  and  the 
recognition  of  ifir^ftgn^C^nCiS  to  our  quaU^ 
of  life. 

souH  Wetter  lam  wQi  be  of  immeasmable 

\'alue  to  its  Tea<ters,  and  to  the  continuing 
State  Water  Planning  pn  >cess.  The  largest  of 
the  seven  volumes  of  Piiase  1,  this  book  will 
be  of  inune^  intpoitance  to  student,  vari- 
dlisgo^saaiwflfeoEaBeaicy  personnel,  property 
rm  ners,  concemed  citizMis,  and  anyone  who 
uses  watgT  in  daily  life, 

iHAs»a^ld9SK»f$i.  Bsmm 

The  seven  technical  voliim^  have  beeti 
prepared  in  Phase  1  of  the  State  Water  Plan^ 
0!^e^mt  F|]]bileatlQia.fif  fimi  vohune 
concluded  the  first  phase.  Meanwhile,  Phase 
2  of  the  effort  has  commenced,  and  the  first 
of  several  regional  reports.  Topics  in  Water 
Ux-NortheaslernMi^mri'^^Bett^ssomce^ 
l&^lQit  lio.  59,  was  received  from  the  prim- 
ers  in  1999  and  is  available  firom  ttie  Publi- 
cations Desk  of  the  Division  of  Geoki^atul 
Land  Survey,  RoUa. 


departmc^i^  preparing  a  series  of  six  re- 
gional reports,  identifying  water  use  prob- 
lems and  opportunities.  The  six  regions  are 
congruent  with  the  six  fegieaml  ofBee  terri- 
tories of  the  department's  plvl^tOXI  ©f  Envi- 
ronmental Qua  lit)?  (DEQ).  See  Appendix  2 
for  a  map  .showing  regional  outlines.  The 
staft  of  the  Water  Resources  Program  is  pre- 


The  Interagency  Task  Force  (see  Sec- 
tion 640.430,  RSMo,  below)  met  in  1998  to 
leview  the  M^se  2  planning' i^scess  and 
the  Northeast  Missouri  Report  and  the  de*? 
partment  is  following  the  Task  Force's  rec- 
ommendations in  continuing  tlie  planning 
process.  A  summajy  of  the  contents  of  this 


Topics  In  Water  Use  -  Northeastern 
Missam% 


According  to  the  Missouri  Water  Re- 
sources Law,  the  state  water  resources 
plan  is  to  address  water  needs  for  l$m- 
following  uses:  drioking,  a^l«ml^u^, 

industry,  recreation  and  environmental 
protection.  Addressing  water  "needs" 
requires  us  to  estabhsh  why  these  needs 

existing  water  need  is  tied  to  one  or  more 
unresolved  water  problems.  For  ex- 
amplCj  communities  "need"  clean  water. 
*ro  meetttiis  need,  communities  may  have 
to  address  .phEftjlems  tiilltte^ater  supply 
infta^tptcXure  and  source  water  qua^. 
This  report  explores  the  current  issues 
facing  the  water  resources  of  the  north- 
eastern JVIissouri  region.   Also  included 


fasicftie  swa^'^ated  prt^gtasis  have  en- 
joyed, and  how  they  have  alfeeled  tji© 
water  resources  of  the  region. 

Although  considered  individually  in 
this  report,  water  use  problems  are 
truly  independent  of  each  other.  When 
reading  through  the  water  use  problems- 
identified  in  northeastern  Missouri,  it  will 
quickly  become  apparent  that  many  of 
•.^&m'9$^M'tsLck;  veaif  Closely  related. 

Water  resource  professionals  com- 
monly subdivide  the  state  into  physi- 
ographic units,  such  as  watersheds  or  aqui- 
fers. While  this  approach  is  imp^^f- 
l^fii  fies&tiice-based  discu^ieifSv^  |6 
lijai^  ^£  adequately  address  wseter  use 
problems  or  solutions.  This  series  of 
reports  addresses  the  subject  using  the 
broad  geographic  similarities  of  the  six 
field  service  areas  of  the  departmeat'^  - 


Wjlt-r   r.t-x  kf.|Hirl  >Mitll>*  r 
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CAppendbc  2).  Each  of  these  regions  has 
4i^ClBCCSve  physiographic  features  and 

socio-economit:  cluntd eristics,  and  there- 
fore was  chosen  for  the  ease  of  referencing 
water  use  problems.  This  approach  allows 

^i^  ^  ^S^nize  Ikfi^ssQU^^  4^^^n^> 
lends       well  to  i^  j^gsoflif  {^<ias&i3t^ 
Sate  Water  Plan. 

The  :]re;i  ser\ed  by  the  Division  of 
Bnvironmental  Quality's  Northeast  Re- 
^bnal  Office  is  the  focus  of  this  report. 
To  this  point,  staff  from  this  office  and 
Other  state  agencies  dealing  witli  water 
resources  have  served  as  the  primary 
sources  of  input.  This  has  enabled  us  to 
diraw  upon  the  i|fiSy|glSl  ^t»d  experience 
Infield  staff  who,  by  virtue  of  their  work, 
deal  with  many  water  use  issues  facing 
northeastern  Missouri  on  a  daily  ba^is. 

Times  Mf9  WAmR  UsB  ^  <^|tv>»u  Msssmna 

Work  is  well  underway  on  the  sec- 
md  report  in  Phase  2  of  the  State  ^9k|er 
Planning  process.  It  will  cover  the  15- 
county  afea  stmouttcUng  Jef^stsofi  Clty« 


which  is  the  service  ale^  jhi  the  Jeffer- 
son City  RegionldOfflee@iBlQ  (Appen- 
dix 2).  The  final  working  draft  is  being 

prepared  to  present  to  the  Interagency 
Task  Force  for  review  and  comment  and 
is  planned  to  be  printed  by  the  summer 


Topics  ts  Water  Use  - 

Initial  work  has  alstj  begun  on  the 
third  repoii  in  Phase  2  of  the  Slate  Water 
Planning  process.  It  will  cover  the  21- 
county  afea 'Sumund^g  Kansas  City, 
which  is  the  service  area  for  the  Kansas 
City  Regnal  Office  of  JDEQ  CAppendijc  2). 

Hie  southwestern  Missouri  region, 
the  southeastern  Missf>uri  region,  .mt!  the 
east  central  Missouri  region  will  have 
&eir  turns  in  the  preparation  of  reports 
tdentifyii^  «ei^r  use  problems  and 
pOftunitlesii 


^e^ea,  procedure  to  establish. 

1.  The  department  may  establish 
special  water  quality  protection  areas 

lie  water  system  in  concentration  w^ick 
exceed a  m  ax  i  m  1 1  m  co  n  ta  m  in  ant  level 
established  by  the  eiif  iron  mental  pro- 
tection agency  pursuant  to  ike  Safe 
Drinking  Water  Act^  as  amended,  or  a 
m aximum  co n ta^i^mi^-  '$^1 '  fsy|ia&*- 
lished  by  the  department  pursuant  to 
this  chapter  or  sections  640.400  to 
640.435  or  a  contaminant  in  surface 
or  groundwater  which 
^ality  sta  ndards  established  pursuant 
to  chapter  644.  RS.^^o,  which  presents 
a  threat  to  public  health  or  the  envi- 
ronment.  In  making  such  a  determi- 
nation^ th&  4^^rtm^t  Mall  consider 
the  probable  effect  of  the  contaminant 
or  contaminan ts  n n  h uman  health  and 
the  environment,  the  probable  duration 
0f  tH0  elevated  levels  of  the  contumi^- 
nant,  the  quality,  q&^nM:^  i^nd  prot^ 
able  uses  of  surface  or  groundwater 
within  the  area,  and  whet  tier  protec- 
fipe  measures  are  likely  to  prevent, 
Wtiigate  or  minimize  the  level  of  tlm 
contaminant  in  the  surface  of  ground 
water. 


that  a  special  ivater  quality  protection 
area  should  be  established,  it  shall  con- 
sult with  the  interagency  task  force  and 

affected  and  determine  the  boundaries 

of  such  area  When  the  boundaries  of 
any  such  areas  hare  been  determined, 
the  department  shall,  after  a  public 
hearing,  issue  an  ordef  S&signating  tk^ 
•^Ke#  iasss^  special  water  quality  protec- 
tic n  a rea .  Su ch  an  o rder  sha II  include 
a  geographic,  hydrologic  and  strati- 
graphic  definition  of  the  area. 

The  departmef^^M^i  h^^^ pub- 
He  hearing  or  a  public  meeting  within 
the  area  under  consideration  for  des- 
ignation as  a  special  water  quality  pro- 
tection area.  The  department  shall 
notify  every  city  and  county  wi^^^& 
proposed  area  and  shall  notify  thepu§^ 
lie  by  press  release  and  by  publication 
of  a  notice  in  a  newspaper  of  general 
f^irculation  in  the  region. 

'^^i4W-r$pecial  water  protection 
area,  information  program  to  be  gSr' 
tab  lished.  purpose,  duties.  -When  a 
special  water  quality  protection  area 
has  been  established^  the  department 
shall  implement  an  area  informational 
program  m  kelp  premm$i 


mitigate  or  minimize  the  contintt&d 
iniroduction  of  the  contaminant  or 
aontaminams  ittt&  jfte  ®r 
groundwater. 

640.423-Designa(ion  as  protection 
area  rem,omd,  when.  ^The  department 
shall  determine  when  the  level  of  a  mn- 
taminant  or  contaminants  in  a  special 
water  quality  protection  area  does  not 
exceed,  and  are  not  likely  to  exceed,  the 
water  quality  standards  established 


pursuant  to  sections  640. m 
640.435  and  this  chapter,  and  chapter 

644,  RSMo.  Upon  such  determination, 
the  designation  of  an  area  as  a  special 
water  quality  protectioti  area  pursuant 
tv  section  192.300,  RSMo,  s&eta&nll^ 
640.100,  640,120,  and  64&A00  to 
640.435  shall  be  removed. 

No  special  water  quality  protection 
areas  have  been  formed  under  this  stat- 
ute. 


established,  members,  meetings. 1.  The 
department  shall  establish  an  inter- 
agency task  force  consisting  of  the  de- 
partments of  health,  conservation^  ag- 
riculture, Mt'W?^00mU0^.  '^Msmuri 
Coltege  of  Agriculture,  etnd  other  such 
.departments  and  agencies  as  may  be 
necessary  to  effectuate  the  purposes 
and  prouisions  of  sections  640.400  to 
640.435. 

2.  The  interagency  task  force  shatl 
meet  at  least  semi-annually .  The  de- 
partment shall  be  the  lead  agency  in 
j^W0.r$  rel&ted  to  surface  and ground- 


l"nc  Llopartmcnt  and  the  lATF  are  con- 
cuiTenlly  developing  ilie  regional  water  re- 
source probiems  and  opporLuiiities  of  cen- 

areas  being  considered  are  fixed  upon  the 
Division  of  Environmental  Quality  regional 
office  in  Jefferson  City  (JCRO  )  and  in  Kansas 
City  (KCRO).  JCRO  problems  and  opportu- 
nities are  being  developed  and  IriiitM  work 
Jias  begun  on  KCRO  pmblems  and  opp0S^ 
nities.  \X^irer  Resources  Program  staff  mem- 
bers  are  developing  topics  contributed  by 
field  staff  and  odiers  in  tlie  department.  'I'he 
MTF  membeis  will  also  be  developing  pti^ 
lem  and  oppoitui»tty  stateiiie3iliS,feff  pipgram 
stalf-^d^veiop; 


Si 


pare  and  submit  to  the  general  assembly 
and  the  governor  an  annual  report  which 
details  the  progress  it  has  made  in  meet- 
ing the  objectives  of  sections  640.400  t& 
^&;'0if^nd  which  contdifts  recomm0n' 
dations  in  furtherance  iQfMe  purpose  and 
provisions  of  sectM^s:  154Q.QQ0  to 
mo. 435. 

This  200i  Annu^i  Meport  explains 
how  the  staHd'f  jii^liiIss@«Er!  Departinent 
••©f  HatwyaJ  Resources  carries  out  the  leg- 
islative mandates  of  the  Missouri  Water 
Resources  Law,    It  demonstrates  the 


•istfj^dth  of  activities  that  the  depgrtiiseilC. 
conducts  and  the  progress  tiiat  has  beeft. 
made  in  meeting  tlie  objectives  of  the 
Water  Resources  law.  This  report  is  not 
4  ^iQmpreh ferns ive  listing  of  the 
^^^0^i^^^'w9Xi^x  related  !a<stiwities. 

As  the  Stale  Water  Plan  volumes  and 
reports  continue  to  be  published,  the 
state's  water  quantity  and  quality  needs 
will  become  more  apparent.  The  goal 
#:^^^«^'  W^r  Plan  is  to  produce  a 
set  of  recommendations  for  local,  re- 
gional, and  statewide  impleme^tatiq^^3t^ 
both  short-range  and  long-range. 


APPENDIX  1 


640.400.  Citation  of  law. — 1.  Sec^ 
tions  640.400  to  640.435  shall  be  known 
and  may  be  cited  as  the  "Missouri  Water 
Resource  Law'',  in  recognition  of  the  sigr 


toent  and  appropriate  Oift  ''Siai^  fe- 
sources  in  Missouri. 

2.  The  department  shall  ensure  that 
•the  quality  and  quantity  of  the  water  fe- 
soiirces  of  the  state  are  maife'taMiS^  «| 
the  highest  level  practicable  to  support 
pre.sent  and  future  beneficial  uses.  The 
department  shall  inventory,  monitor  and 
protect  the  available  water  resources  in 
to  maintain  water  qttality,  protect 
Ihe  public  health, 
economic  welfare, 
a.  1989  S.B.  112,  etal.  §  1) 

Defioitioiis. 

640.403.  A?  P5 
to  640.435,  the  following  terms  mean: 

(T)  "Aquifer",  a  consolidated  or  un- 
consolidated subsurface  water-bearing 
geologic  formation,  group  of  formttioas, 
or  part  of  a  forEaa-tion,  m  &tbmi^Be^^^ 
deposits,  capable  of  yielding  a  usable 
or  potentially  usable  amount  of  water; 

(2)  "Contaminant",  any  physical, 

stance  in  water,  including  but  not  lim- 
ited to,  those  substances  for  which  maxi- 
mum contaminant  levels  are  established 


by  the  .^©partment  pursuant  t^fS^eWC*^^ 
640.400  to  640. 43 thi$  oh^gffe?  W 
chapter  644,  RSMo; 

(3)  "Department  ",  the  departmentof 

C4)  "Groundwater",  water  occurring 
beneath  the  surface  of  the  ground,  in- 
cluding underground  watercourses,  ar- 
tesian basins,  underground  reservoirs 
^^'Itkes,  aquifers,  other  bodies  of  wa- 
ter  located  below  the  surface  of  the 
ground,  and  water  in  the  saturated  zone; 

C5)  "Maximum  contaminant  level", 
the  maximum  permissible  level  estab* 
lished  pursuant  t©  ihis"«hstpter  of  a  is^Sfc* 
taminant  in  any  water  delivengiii.;|g.'i!ig^ 
user  of  a  public  water  system; 

(6)  "Special  water  quality  protection 
area",  a  geographic  area  meetiiig  speci- 
fied ejriteJiS;  fitablished  after  ptij^^lti^- 
-^g  by  the  department; 

C7)  "Surface  water",  water  in  lakes 
and  wetlands,  and  water  in  rivers. 
Streams  and  their  tribBtarles  in  whiicb 


C8)  "Watershed",  the  area  that  draiiiKS 
into  a  river,  stream  or  its  tributaries; 

1^'  '^^r^f^isources*,  m^'M-'i^ 
ers,  streams  and  their  tributif fe§  ^tUji 
water  present  in  aquifers, 
a.  19Sa^*B.  112,  et  al.  ^  2) 


r 


itKlerstate  oiis  ni  irater,  negotia- 
tion of  interstate  comiiacts,  duties  of 
department — gene  ml  assembly  and 
other  agencies  to  be  consulted. 

640.405.  Tlie  depariaiL'nL  .siiall  rep- 
j^sent  and  protect  the  intei^sts'of  the 
state  of  Missouri  ia  all  Dttai£ers  pertain- 
ing to  interstate  use  nt  water,  including 

ncLiotiaiion  ol  interstate  compacts 
and  agreements,  subject  to  the  approval 
of  Che  general  assembly.  Any  department 
of  state  government  affected  by  any  com- 
pact or  agreement  sliall  lie  consulted 
prior  to  any  linaJ  agreement, 
a.  1989  S.B.  112,  ei  al,  S  3) 

i^d^^e  and  srotraA  "wsmfm^s^ 
loring  program,  kittles  of  d^Iliiirt^ 
ment,  purpose. 

640.409. 1  he  department  sliall  eisiab- 
lisb^  *^tivd^'^nd  tilftihtain  an  ongoing 
statewide  surface  and  groundwater  moni- 
toring program,  the  purposes  pf  which 
aret 

(1)  Determination  of  ambient  surface 
md  groundwater  quality  f^us^aid  bstdr^ 

aground  or  baseline  water  qua! iiy  dLita; 

(2)  Detection  of  trends  in  the  char- 
acter and  concentration  of  contaminants 
in  surface  and  groundwater  resources; 
and 

(3)  Identification  of  areas  highly  vut~ 
nerable  to  contamination. 

(L  1989  S.B.  112,  et  al.  §  -U 

gronnd  and  in£fi^ifiiste«iaiMS(^ 
Hty  and  users. 

640.41^.  The  department  shall  inven- 
tory: 

(1)  Existing  surface  water  and 
groundwater  uses; 

(2  )  Thv  tiuantity  oFsurfare  water  and 
groundwater  available  lor  uses  in  the  fu- 
ture; sLpd_ 

«3Sl£aetloii  and  use  pat- 
terns t  iticltiding  regulated  and  un^ 


regulated  users. 

a.  1989  S.B.  112.  et  al  §  5) 

State  water  resource  plan  to  be 
established  for  use  of  surface  and 
ground  water — annual  report,  con- 

640.415. 1.  The  department  shall  dft* 
velopi  maintain  and  periodic  ally  update 
a  state  water  plan  for  a  long-ranyc.  t  om- 
prehensive  statewide  program  tor  the  use 
of  surface  water  and  groundwater  re- 
sources of  lhafc. state,  including  existing 
and  future  need  for  drinking  water  sup- 
plies, agriculture,  industry,  recreation, 
<fe©*ii?onmental  protection  and  related 
^^el^  UliSs  pllil^hai  be  Icnown  as  the 
*$tate  Water  Resoutces  Flan".  The  depart- 
ment 'iluil!  collect  data,  make  surveys, 
inv  estigations  and  recommendations  con- 

as  related  to  its  social,  emrlA&S^^t^ 
environmental  luctls 

2.  The  department  shall  csiablish 
procedures  to  ensure  public  pariicipa- 
fidn  #1  devel^>jM«fi[t  ^Ad>  f«vlsk3ii  ei 
^e  state  water  pl^. 

3.  i'he  department  shall  siihmit  a  re- 
port to  the  general  assembly  at  least  one 
year  prior  to  the  submission  of  the  state 
Water  resource  plan.  The  report  shall 
specify  the  major  components  of  the 
plan,  and  may  recommend  any  statutory 
revision  which  may  be  necessary  to 
implement  the  requii«i«eMSilts  .df  lllis'^& 
tion.  The  plan  shall  be  submitted  to  t&e- 
general  assembly  for  approval  or  ^^S^p^' 
proval  by  concurrent  resolution. 

4.  The  deparimenl  may: 

<1)  Kequire  such  reports  from 
groundwater «ti#l^  water  ttsetli^nd 
other  state  agenisies  m$  may  be  necesr 
sat^rj.  »nd 

Conduct  Investigations  and 
oodopeiriite  or  ^ddciEtaa       aj|$ct^d#  of 
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subdivisions  of  this  statCj  puHic  or  pd?^ 
vaie  corporations,  associations  or  indl- 
vidual.s  nn  any  matter  rt^Ievant  to  the  ad- 
minisiratiun  of  section  192.300.  KSMo, 
sectiuns  540.100,  640.120,  and  640.400 
to  640,435. 

(L.  1989  S.B.  U'ii  Htal.  §  6) 

Special  water  protficti<>i^^^ 
procedure  to  establish. 

1,  The  department  may  es- 
tuBitiS^  special  wsHWi^a^Uf  pfotectioti 
areas  where  it  finds  a  contaminant  in  a 
public  water  system  in  concentration 
which  exceeds  a  maximum  contaminant 
level  established  by  the  environmental 
pu^tection  agejQ^pursuant  fO'tli€S«al^ 
Drinking  Water  Act,  as  amended,  or  a 
maximum  contaminant  level  estab- 
lished by  the  department  pursuant  to 
tiife.  chapt^f  m  mmt0ti»  i4f t®- 
4401435  Of  3:  eefiitaminant  in  stixfatce  &t 
groundwater  uhich  exceeds,  water 
quality  standards  established  pursuant 
to  chapter  644,  RSiVlo,  which  presents 
a  threat  to  public  health  or  the  envi- 
ronment. lacuSaleiag  such  a  detetmina- 
tion,  the  department  shall  consider  the 
probable  effect  oi  the  contaminant  or 
contaminants  on  human  health  and  the 
m^^0titmiiit  pf^'Ksfel^fe  duration  of 
the  elevated  levels  of  the  contaminant^ 
the  quality,  quantity  and  probable  uses 
of  surface  or  ground w^ater  within  the 
area,  and  whetlier  protective  measures 
are  Hkely  to  prevent,  mitigate  or  mtei- 
mize  the  l^.el  of  the  contamimrtt  in 
:tihe  surface  or  groundwater. 

2,  If  the  department  determines  that 
a  special  water  quality  protection  area 
should  be  established^  it  shall  eoftsult 
With  iB*eys^gency  task  force  and  with 
the  public  ^^■atcr  system  or  systems  af- 
fected and  determine  the  boundaries  of 

area.  Whea  iflli  boundaries  of  any 

'  fliiS^diii.  nH'^Aiti^  'ni^i^^^  -^^ffsi^i^SliM^ifVb^t^^fii '  I^'niPt'sJEl^^Ui. 


partment  shstllj  dEler^^ptJM'teiieariftg,  iS'^- 
sue  ao  ofder  designating  the  area  as  a 

special  water  quality  protection  area. 
Such  an  order  shall  include  a  geographic, 
hydrologic  and  stratigraphic  definition  of 

3.  The  d^a^jnent  shall  hold  a  pub- 
lic hearini^  or  a  pulilie  meeting  within 
the  area  under  consideration  for  desig- 
nation as  a  special  water  quality  protec* 
tion  area.  The  department  '^itlt  iS^$Sf 
eyery  city  and  county  within  the  pro- 
posed area  and  .shall  notify  the  public 
by  press  release  and  by  publication  of  a 
nottee  in  a  newspaper  of  general  circu- 
j^M^n  ill  the  region. 

S.B.  112.  et  al,  §  7) 

Special  water  protection  area,  in- 
formation program  to  be  estabUshed, 
purpose^  duties. 

ii(),'^.  'When  a  special  Wider  tjual- 
ity  protection  area  has  l:)een  established, 
the  department  shall  implement  an  area 
informational  program  to  help  prevent, 
elteUftatfi,  mit  ig ate  or  minimize  the  con- 
ttaiie»i  Introduction  of  the  contsuninaat 
or  contaminants  into  the  Stirfii^e 
groundwater, 

a.  1989  S.B.  112,  et  al.  §  8) 

lE»ei%j^ib<i  as  proti^etfoii 
.|f«moTed,  when. 

640.423.  The  department  shall  de- 
termine when  the  level  ol'a  contaniinant 
or  contaminants  in  a  special  water  qual- 
ity protection  area  does  not  exceed,  and 
are  not  likely  to  exceed,  the  water  qual- 
ity standards  established  pursuant  to  sec- 
tions 640.400  to  640.435  and  tliis  chap- 
ter and  chapter  644,  RSMo.  Upon  such 
4^iemmSmtion,  the  designation^^^ilB  area 
as  a  special  water  quality  protection  area 
pursuant  to  section  192.300,  RSMo,  sec- 
tions 640.100,  640.120,  and  640,400  to 
640.435  Shall  be  removed. 


1^ 


Ilej^rt  by  departiiieAt  atiimally, 

640.426.  The  department  shall  pre- 
pare and  submit  to  the  general  assem- 
bly and  the  governor  an  annual  report 
which  details  the  progress  it  lias 
in  meeting  the  objectives  of  sections 
640.400  to  640.435  and  v^'hich  contains 
recommendations  in  furtherance  of  the 
purposes  and  provisions  of  sections 
640.400  to  640,435- 
a.  1989        112,  et  al.  5  10) 

Interagency  task  force  estnlj*' 
Ushed,  members,  meetings, 

640.430.  1-  The  department  shall  «^ 
l^felfetiltji  interagency  task  force  Q^rn^^ 
■isiig  Off  the  departments  of  health,  con- 
servation, agriculture,  the  University  of 
Missouri,  college  of  agriculture  and  such 
other  departments  and  agencies  as  may 


and  provisions  of  sections  640.400  to 
640.435. 

2.  The  interagency  task  force  shall 
meet  at  least  semiannually.  The  depart- 
ment shall  be  the  lead  agency  in  matters 
i^ls^lt^  W^mface  and  groundwater  pro- 
tection. 

1989  S.B.  112,  et  al.  5  11) 

Judicial  review  from  Hnal  orders 
of  department,  procedure — duties  of 
departm^snt  not  to  coiiflict 

640.435.  1 .  Any  person  aggrieved  by 
a  final  order  of  the  department  issued 
pursuant  to  sections  640.400  to  640.435 
may  seek  judiciiil  review  in  the  manner 
pWfiied  by  chapter  536,  RSMo, 

2.  The  provisions  of  sections  640.400 
to  640.435  shall  not  supersede  the  du- 
ties imposed  under  this  chapter  and 
chapter  644,  RSMo, 


APPENDIX  2 


Kansas  City  Regional  Office 
500  NE  Colbern  Rd. 
Lee's  Summit,  MO  64068-4710 
(816)  544-4100 


Northeast  Regional  Office 
1709  Prospect  Drive 
fVlaoon.  MO  63552-2602 

(606)  385-e39e 
FAX;  (606)  385-6398 


t^issssippl  River  Prajedt:^ltEIB? 
Wakonda  State  Partt 
Rt.1,Bax242 
UGtsnae,  MO  6344fi 


Uke  of  ma  Ozarte  SaMlte  Dtncs 
lake  of  tfie  Ozattcs  stitmrt! 

Mer,  MO  65047 


(573)  751-2729 
FAXr  (573)  751-001* 


Neosho/Jopiin  Area  Saieline  Otfice 
1900  S.  71  Highway 
titeDSho,  MO  64650 
(417)  451-6»7 

MaOng  addnsK  2040  W.  Woosiand 
.%fn^.MD:69n7'5Bt2 


Soulhwcsi  Regional  OfBce 
2040  W.  Woodlamd 
SpringtlelcJ.  MO  I 
(417)  891-4300 


St  Louis  Regionat  Qffioe 
lOeos  Sunset  OfRce  Difce 
St.  Louis,  MO  63127-1017 
(314)301-7100 
FAX;  (314)  301-7101 

Lincoln  County  SaMltte  Office 
Cutvre  River  Slate  Pafti 
Highway  47  E. 
Tray,  lUlO  63379 

^smm 

Franklin  COM^  SaMRft'Offia 
Meramec  StiH^PMt 
Highway  135  & 
Sulllvatt,  fUlO  63060 

imrson  County  Salsltlte  Offi^ 
Eastern  District  Partes  Dffid^ 

Highway  61 


Table  Hodt  stale  Paid 
2037  State  t4ti(iwvtt»< 


Sotrihaasf  RegionMQfR^ 
94B  Lssier  Stieet 
t^&.  Sox  1420 

t^^ptar  Blutf,  MO  6380M480 


0 
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